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PREFACE. 


N the following Diſſertation I 
have given an Account from 
Experiments, of the Food and 

Diſcharges of human Bodies. By 

the Statical Tables it appears, that 

in England, Ireland, and South 

Carolina, Perſpiration is conſide- 
rably greater in the Day than in 
the Night; whereas, by the Apho- 
riſms of Sanctorius, the contrary 

A 2 obtains 
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obtains in Ttaly; for in ſeven 
Hours of quiet Sleep a Perſon 
there perſpires twice as much, as 
he does when awake in an equal 
"Time. A firm Belief of this 
Doctrine of Sanctorius, and that 
it obtains in other Countries as 
Sanctorius affirms it does in Italy, 
has hurt many. For it is natural 
for Perſons thus perſuaded, when 
they awake in the Morning, and 
find any Moiſture on their Skin, to 
be afraid of riſing leſt they ſhould 
check Perſpiration, and to conti- 
nue in Bed till the Moiſture goes 
off of itſelf ; by which erroneous 
Conduct they relax and weaken 
their Conſtitutions, and frequently 
becgme Valetudinarians, from be- 
ing Perſons of naturally ſtrong and 
healthful Bodies. 
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Sanctorius ſeems to have had a 
different Opinion of the Propor- 
tion of Perſpiration to Urine at 
different Seaſons of the Vear, from 
what appears by our Tables. He 
ſeems not to have much regarded 
Urine im compariſon of Perſpira- 
tion ; and yet they are not far from 
being equal in the whole Year, 
taking one Day, one Month, and 
one Seaſon with another, as ap- 
pears by Tables 2, 7, 9. And, 
what is very remarkable, Urine in 
the whole Year exceeds Perſpira- 
tion, not only in England and Ire- 
land, but even in South Carolina, a 


Country much hotter than Traly. 


But tho' Sanforius* may have 


advanced ſome Things which are 


not 
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not true, and ſome which are true 


only under certain Circumſtances, 


yet he is highly to be honoured 


for what he has done; and had 
he known the Circulation of the 
Blood, and been acquainted with 
true Philoſophy, we may eaſily 
grant, that he would not have left 
any thing material on this Subj ect 
to be done by others. 


A DIS- 
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DISSERTATION 


ON THE 
FOOD and DISCHARGES 


OF 


HUMAN BO PDIES. 


S the Diſcharges of human Bodies 
depend upon, and are regulated 
by, the Motion of the Blood; 

ſo it may be proper to premiſe a ſhort 


Account of that Motion, by which the 


Nature of the Diſcharges by Perſpiration, 
Urine and Stool, will be more clearly un- 


derſtood than they could be without it, 
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The Account here given of the Blood's 
Motion, is drawn from what I have de- 
livered concerning it in the Animal Oeco- 
nomy, and from other Experiments and 
Obſervations. I ſhall, by way of Illuſtra- 
tion, ſubjoin ſome Tables and Obſerva- 
tions drawn from Experiments made on 


other Animals. 
Of the Motion of the Blood. 


F a healthful Body be ſituated in a 
given manner with refpe&t to the 
Horizon, the Velocity with which the 


Blood flows out of the left Ventricle of 


the Heart into the Aorta, is in the ſub- 
duplicate Ratio of the Diameter of the 
Aorta; and if the Body be perfectly 
well proportioned, and its Heart be free 
from the Influences of all diſturbing 
Cauſes, the Velocity with which the 
Blood flows out of the Heart into the 
Aorta, is in the ſubquadruplicate Ratio of 
the Length of the Body; by Cor. 4. Prop. 
12. Auim. Oecon. And the Morning Num- 
ber of Pulſes in a Minute of a healthful 
poke Body, 
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Body, when it is fitting, and its Heart is 
free from the Influences of all diſturbing 
Cauſes, is as the Velocity of the Blood in 
the Aorta apply'd to the Length of the 
Body, by Cor. 1. Prop. 14; and if the 
Body be perfectly well proportioned, its 
Morning Number of Pulſes in a Minute 
is in the ſubquadruplicate Ratio of the 
Length of the Body, apply'd to the Length 
of the Body, To expreſs theſe Propor- 
tions in Symbols, let D denote the Dia- 
meter of the Aorta in Inches and decimal 
Parts, when the Aorta is moderately di- 
ftended by the Syſtole of the Heart; L 
the Length of the Body in Inches; P the 
Morning Number of Pulſes in a Minute, 
when the Body is ſitting, and its Heart is 
free from the Influences of all diſturbing 
Cauſes; and V the Velocity with which 
the Blood flows out of the left Ventricle 
of the Heart into the Aorta, expreſſed 
in the Inches it deſcribes in a ſecond Mi- 
nute of Time; and then V will be as 


D*, and P as E in all healthful Bodies in 


the Morning, 8 the Bodies are ſitting, 
B 2 
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and their Hearts are free from the In- 
fluences of all diſturbing Cauſes; and V 


will be as L?, and P as © in all healthful 


and perfectly well proportioned Bodies un- 
der the ſame Circumſtances. Hence, if 
we can find V and P in a healthful and 
well proportioned Body of any one Length, 


we may find them by their Meaſures L 
and E. in healthful and well proportion- 


ed Bodies of all other Lengths in the 
Morning, when the Bodies are ſitting, 
and their Hearts are free from the In- 
fluences of all diſturbing Cauſes. 


The Velocity with which the Blood 
flows out of the left Ventricle of the 
Heart into the Aorta, may be found by 


knowing the cubick Inches of Blood 


which flow into the Aorta in one Syſtole, 
the Orifice of the Aorta in ſquare Inches 


Time of one Syſtole in Seconds and deci- 
mal Parts of a Second; for, putting K 


for the cubick Inches of Blood which 


a flow 
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flow out of the Heart into the Aorta in one 
Syſtole, O for the Orifice of the Aorta in 
ſquare Inches and decimal Parts, and T 
for the Time of one Syſtole in * 


and decimal Parts of a Second, = 3 will 


be equal to v.. For & 5 is the Length 45 
ſcribed by the Blood with the Velocity V 
in the Time T, and & is the Length de- 


ſcribed with the ſame Velocity in 1”, For 
the Velocity being given, the Times are 


as the Spaces deſcribed in thoſe Times, that 
IE 


is, T.1'::&goFrF=V. The Time of 
one Syſtole of the Heart in Seconds and 
Parts of a Second, may be found from 
the Number of Pulſes in a Minute, that 
is, T may be found from P. For allow- 
ing, what is generally ſuppoſed, the Time 
of one Syſtole, to be but half the Time 
of a Diaſtole, the whole Time of all the 
Syſtoles, or all the Pulſes, in a Minute, 
will be only 20 Seconds. But if the Time 
of P Pulſes be 20 Seconds, the Time of one 

£442." _ -- Pulls 
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Pulſe will be P, which Time is equal 
to T. And therefore, if 5 > be ſubſtituted 


inſtead of T % the 3 222 of 
the Velocity = T, WE — have == — 6 V. 


If 1500 Grains, or 5.6177 cubick 
Inches of Blood, flow out of the left Ven- 
tricle of the Heart into the Aorta in one 
Syſtole, in a ſtrong well proportion'd Man 
72 Inches in Length, when his Heart is 
free from the Influences of all diſturbing 


Cauſes; and if the Periphery of his Aorta 


when diſtended by the Force of the Heart 


preſſing out this Quantity of Blood, be 
3.5 Inches; all which may be allowed as 


not exceeding the Truth; then putting D 
for the Diameter of the Aorta, we ſhall 
have D=1.114085, D*=1,241185, D* 
= 1.0555, and O = 0.974824. From 


ſome Experiments, the Morning Pulſe of 
ſuch a Man, when he is fitting and his 


Heart is free from the Influences of all 
diſturbing Cauſes, beats about 54 times in 
a Minute, 
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> Minute. This Number, though conſi- 
derably leſs than the Number aſſigned to 
ſtrong well proportioned Bodies of that 
Length in the Table p. 136 of the Ani- 
mal Oeconomy, yet I believe is much nearer 


the Truth, and may be allowed in Bodies 


which live regularly, and eat and drink 
but little at Night; for eating and drink 


ing plentifully at Night commonly makes 
the Pulſe quicker the next Morning. The 
Number 65 in that Table, was a Mean 
taken from the Morning Pulſes of 120 
Soldiers, and on that account might be 
greater than the Number correſponding 
to ſtrong. well proportioned Men of that 
Length, who live in a very regular and 


temperate manner. In ſuch Bodies there- 
fore K is 5.6177, P is 54, 20xQ is 


19.496480, and 8 — 6 is 15. 48 Inches, equal 


to V. So that the Blood flows out of the 


Heart into the Aorta of ſtrong well pro- 
portioned Men 72 Inches in Length, when 
their Hearts are not influenced by diſturb- 


ing Cauſes, with a Velocity that carries it 


at the rate of 15.48 Inches 1 in 1“. 


This 
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This Velocity being found, the Veloci- 
ty with which the Blood flows into the 
Aorta of a perfectly well proportioned 
Body of any other Length in the Morn- 
ing when the Body is ſitting, and its Heart 


is free from the Influences of all difturbing 


Cauſes, may be found by this Analogy. 
As 2.913 the biquadrate Root of 72, is 
to 1 5.4.8, the Velocity of the Blood flow- 
ing into the Aorta of a healthful well 
proportioned Body 72 Inches in Length, 
in the Morning when the Body is fitting, 
and its Heart is free from the Influences 
of all diſturbing Cauſes; ſo is the biqua- 
drate Root of the Length of any other 
healthful well proportioned. Body, in the 
ſame Situation and ſame undiſturbed State 
of the Heart, to the Velocity with which 
the Blood flows into the Aorta of that 


Body; that is, 2.913 : 15.48: : LN. V; 
whence 5.314 L* = V. By this Meaſure 


of V, the Numbers in the Column V of 


Table 1. were computed. The Numbers 
in the Column P of the fame Table, were 
* ted by a Meaſure formed from this 

Analogy: 


; 
: 
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* 
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Analogy : as 0.04472 the biquadrate Root 
of 63 divided by 63, is to 60 the Morn- 
ing Number of Pulſes in a Minute of 
a healthful well proportioned Body 63 
Inches in Length, when the Body is fitting 
and its Heart is free from the Influences of 
all diſturbing Cauſes ; ſo is the biquadrate 
Root of the Length of any other health- 
ful well proportioned Body divided by 
that Length, to the Morning Number of 
Pulſes in a Minute, when the Body is 
ſitting, and its Heart is free from the In- 
fluences of all diſturbing Cauſes ; that is, 


0.04472 : 60: E: P. Whence, 1341.7 * 
E =P. And the Numbers in the Column 
F were computed by a Meaſure formed 


from this Analogy, 63 x 637 = 177: 4099 


: 56: L* LF. F: Whence o. 318 %Li L“ 
= F. Theſe Meaſures of V, P and F, 
may be allowed in healthful well propor- 
tioned Bodies, whoſe Hearts are not in- 


fluenced by diſturbing Cauſes. 
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Yi! 2 ABLE 1. 


| L* .4V | ＋ [LILA F 


22.913015. 48 0.04046] 54,9. 7 3606. 17 
2.892515. 37/ [0.04132] 55/202. 47 5003. 88 
I5.26! [0.0422 195.2688[61.6 
188.1198[59.35 
181.0176]57.11 
177-4596 56. 

173-9782154.89 
166.986052.68 
160.0568[50.50 
153-1980148-33 
146. 3832446. 18 
14.27. o5 16 139.6408044. o 
0.05318] 7132.955041. 95 
0.05482] 7 126. 3456[39.86 
0.05661] 761[119.7978|37.80 
0.05853] 79/1 13.322035.75 
0.06061] 8 10 T06.9194033.73 
0.06287] 841[100.5960[31.74 
0.06534] 881] 94.3464129.77 
91 88.1820j27.82 4 
0.07102] 951] 82.0998[25.90 N 
0.074321100| 76.108824. 01 ; 
0.07801]105]] 70.2090122.15 : 
0.0821 5]110]| 64.4084[20.32 
0.08685|117]] 58.7106118.52 
0.092221124]] 53.1192116.76 
0.098441]132]| 47.645401 5. 03 
0. 1057 3142 42.294013. 3 
0.1144 154 37.074011. 70 
0. 12500168] 32. ooo. 10 
d. 138160185 27.0802] 8.5 

ql l0.155101208|] 22.3344] 7.05 
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The Velocity, with which the Blood 
flows out of the left Ventricle of the 
Heart into the Aorta of a healthful Body, 
when it is ſitting, and its Heart is free 
from the Influences of all diſturbing 
Cauſes, being univerſally as the ſquare 
Root of the, Diameter of the Aorta; that 


is, V being univerſally as D*; and V and 


D* in a well proportioned Body 72 Inches 
in Length, being 15.48 and 1.0555; the 
Velocity, with which the Blood flows into 
the Aorta of any other healthful Body 
under the fame Circumſtances, may be 


found by this Analogy. 15.48 : 1.0555 
21 V: D*. Whence 14.667 D* = V. 


The diſturbing Cauſes of the Motion 
of the Heart are Changes in the ſenſible 
Qualities of the Air, Heat and Cold, Dry- 
neſs and Moiſture, Errors in Food, in Ex- 
erciſe of Body, in the Times of ſleeping 
and waking, and the Paſſions of the Mind; 
that is, a wrong Uſe of the Non. naturali 
is the common diſturbing Cauſe of the 
Motion of the Heart. 

C 2 TABLE 
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TABLE 2. 
IW. w::24. 7 
BW 
. 
. 
r 
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In Table 2 are exhibited, the Propor- 
tions of the Weights of the Bodies, of a 
healthful ſtrong well proportioned Man, 
and a healthful ſtrong well proportioned 
Child newly born; the Proportions of 
the Weights of their Hearts, of the 
Lengths of their Bodies, of the Diame- 
ters of their Aortas, of their Pulſes in a 


Minute when their Hearts are free from 


the Influences of diſturbing Cauſes, of the 
Velocities of the Blood in their Aortas, 
and of the Quantities of Blood which in 
a given Time flow through their Hearts 
or Lungs, when their Hearts are not af- 
fected by diſturbing Cauſes. And from 


theſe Proportions compared with one 
| another 


n 2 5 N 
0 << «$ by _ * 3 * 2 [2 
: l , =" 5 2 p * 2 & , 
=> 2 . Eo. T 1 - , 


of Human Bodies. 


another will ariſe ſome uſeful Obſerva- 
tions, 


Ob/. 1. The Weight of the Heart with 
reſpect to the Weight of the Body, is 
greater in Children than in grown Bodies, 
It was greater in the Child than in the 


Man, in the Proportion of 3 to 2. For, 
3 =; 
— W174 47S 


Hence the Weight of the Heart with 
reſpect to the Weight of the Body, leſ- 
ſens continually from the Birth till Bodies 
come to their full Growth. 


 O©5/. 2. The Quantity of Blood which 
flows through the Heart or Lungs in a 
given Time, in Proportion to the Weight 
of the Heart, or Quantity of Blood con- 
tained in the Body, which Quantity of 
Blood is proportional to the Weight of 
the Heart, is greater in Children than in 
grown Bodies. It was greater in the 
Child than in the Man, in the Proportion 
of 20 to 7. For N. : :: 20.7, 


which 
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which is the Proportion of their Pulſes 
in a Minute, 


Hence, the Quantity of Blood that 
flows through the Heart or Lungs in a 
given Time, in Proportion to the whole 
Quantity of Blood contained in the Body, 
leflens continually from the Birth till Bo- 
dies arrive at their full Growth. 


O5/ 3. The Velocity of the Blood 
with reſpect to its Quantity, which 
Quantity is as the Weight of the Heart, 
is much greater in Children than in 
grown Bodies; it was greater in the 
Child than in the Man, in the Proportion 


of 80 to 7. For E. I: 3: 80.7. 
Hence, though the Blood of Children 
moves ſlower than the Blood of grown 
Bodies, yet for its Quantity it moves 
much quicker, and much oftener paſſes 
through the Lungs. On which account 
the Blood of Children, notwithſtanding 


the Slowneſs of its Motion, may by paſ- 
ling 
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fing oftener through the Lungs, and 
thereby receiving more of the Acid of 
the Air in Proportion to its Quantity, be 
more fluid, and of a brighter Colour, than 
the Blood of grown Perſons, 


Obſ. 4. The Quantity of Blood that 


flows through the Heart or Lungs in a 
given Time, in Proportion to the Weight 
of the Body, is greater in Children than 
in grown Bodies, It was greater in the 
Child than in the Man in the Proportion 


Q 8 
2 E 30.7. 


of 30 to 7. For 7; 


Hence, though the Velocity of the 
Blood is leſs in Children than in grown 
Bodies, yet its Motion with reſpect to the 
Weight of the Body is greater. 


OBf. 5. The Velocity of the Blood 
with reſpe& to the Length of the Body, 
is greater in Children than in grown Bo- 
dies. It was greater in the Child than 
in the Man, in the Proportion of 20 to 7, 


which 
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which is the Proportion of their Pulſes in 
a Minute. For T. E: 2 20. 7. 


Hence, the Velocity of the Blood, and 
Number of Pulſes in a Minute, with re- 
ſpect to the Length of the Body, leſſen 
continually in growing Bodies till they 
arrive at their full Growth. 

Several other Obſervations may be 
made from comparing the Proportions of 
this Table with one another. 


To form ſome Idea of the flow 
Motion of the Blood in the capilla- 
ry Blood-veſſels, we muſt know the 
Bigneſs of the red Corpuſcles of health- 
ful arterial Blood, and the Order of Co- 
lours in the Table p. 88. of the Diſſerta- 
tion on the Ætber of Sir Iſaac Newton, to 
which Order the red Colour of thoſe Cor- 
puſcles belongs. To know the Bigneſs 
of the red Corpuſcles of healthful arterial 
Blood, we mult allow for their Denfity, 
which by Doctor Furin's Experiments, 
is 1,126, the Denſity of Water being 1. 

For 
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For were thoſe Corpuſcles tranſparent, 
their Denſity is ſuch, that the Sine of In- 
cidence upon them would be to the Sine 


of Refraction, as 2. 126 = 1.4531, is to 
I, by Cor. Prop. g. of the Dsſſertation. 
And therefore the Thickneſs of the Cor- 
puſcles, that they may exhibit the ſame 
red Colour with thoſe of Bubbles of Water 
of the firſt Order in the Table, muſt be 
leſs than the Thickneſs of the Skins of 
thoſe Bubbles in the Proportion of 1 to 
1.458 1. And conſequently D, which I 
put for the Thickneſs of the Corpuſ- 


cles, will be equal tq by ys 77 = 
0.00000046293 Part of an Inch. The 
Diameter of the ſmalleſt Blood-veſſel 
muſt be greater than the Thickneſs of a 
Corpuſcle, to let a Corpuſcle paſs through 
it; I ſhall ſuppoſe it to be twice as great, 
and then the Diameter of the ſmalleſt 
Blood-veſſel will be the 0.00000092 586 
Part of an Inch, and the ſquare Root of 
this Diameter will be the 0.0009636 Part 
of an Inch, which being multiply d into 


14.667, gives the 0.014 Part of an Inch 
D for 
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for the Space deſcribed by the Blood in 
a capillary Blood-veſſel in a Second of 
Time. With this Velocity the Blood 
moves at the Rate of 50.4 Inches in an 
Hour. The Velocity of the Blood in the 
Aorta of a ſtrong well proportioned Man 
72 Inches in length, is above 1100 times 
greater than the Velocity of the Blood in 
a capillary Blood- veſſel; and it is above 
780 times greater in the Aorta of a ſtrong 
well proportioned Child 18 Inches in 
ength, than it is in a capillary Blood- 
veſſel. This ſlow Motion of the Blood 
in the capillary Veſſels is what qualifies 
it for Secretion. 


That the Colour of healthful arterial 
Blood is the Red of the firſt Order, and 
that the Colour of healthful venal Blood 
is compoſed of the Violet and Indigo of 
the ſecond Order, appears to me very 
probable from the following Conſidera- 
tions. The Colour of venal Blood in an 
inflammatory Fever, when drawn and 
expoſed to the Air, firſt changes into a 
very faint Blue, and then into a White, 

| or 
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or Yellowiſh White like the Colour of 
Buff. Theſe Changes ſhew, the Colour of 
this venal Blood to be the Beginning of 
Black of the firſt Order, and that its 
tinging Corpuſcles are enlarged by the 
Acid of the Air. This Effect of the 
Acid of the Air on this venal Blood, is 
directly contrary to the Effect it pro- 
duces in healthful venal Blood; for 
it changes its dark Colour into a good 
Red, without making it paſs through the 
intermediate Colours of Blue, Green, 
Yellow and Orange; and therefore the 
Red into which it changes it, muſt be the 
Red of a ſuperior Order; which ſhews 
that its tinging Corpuſcles are leſſened by 
the Acid of the Air. The Red into 
which the Colour of healthful venal 
Blood changes when expoſed to the Air, 
muſt be the red of the firſt Order; for 
if it was the Red of the ſecond Order, as 
I ſuppoſed in the Animal Oeconomy, then 
the Change of the Colour of venal Blood; 
compoſed of the Purple and Indigo of 
the third Order, into the Beginning of 
Black of the firſt Order the Colour of 

D 2 inflammatory 
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inflammatory venal Blood, would be a 
Change too great to be admitted. But if 
the Colour of healthful venal Blood be 
compoſed of the Violet and Indigo of the 
ſecond Order, it may be changed by the 
Heat and Motion of the Blood in an in- 
flammatory Fever, into the Beginning of 
Black in the firſt Order without any In- 
convenience, and therefore may be al- 
lowed. 


Hence, the Acid of the Air has a dif- 
ferent Effect on the venal Blood in in- 
flammatory Fevers, from what it has on 
the venal Blood in Health; it enlarges 
the tinging Corpuſcles of the firſt, and 
leſſens the tinging Corpuſcles of the ſe- 
cond, Black being the Colour which 
Bodies put on, when the Corpuſcles on 
which their Colours depend are divided 
into ſmaller Particles by Putrefaction; 
and the Colour of venal Blood in inflam- 
matory Feyers being much nearer to 
Black, than the Colour of venal Blood in 


Health; we may hence conclude, that 


venal Blood in inflammatory Fevers, is 


nearer 
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nearer to a State of Putrefaction than 
venal Blood in Health ; and that the Acid 
of the Air has the ſame Effect upon venal 
Blood in inflammatory Fevers, as it has 
upon the Parts of Bodies diſſolved by Pu- 
trefaction. All this will be readily con- 
ceived from Sir Iſaac Newton's Account 
of the Compoſition of Particles of Salt, 
which I ſhall give in his own Words. 


« As Gravity makes the Sea flow | 


* round the denſer and weightier Parts 
te of the Globe of the Earth, fo the At- 
© traction may make the watry Acid 
e flow round the denſer and compacter 
% Particles of Earth for compoſing the 
« Particles of Salt, For otherwiſe the 
« Acid would not*do the Office of a 
« Medium between the Earth and com- 
* mon Water, for making Salts diffolvable 
&« in Water; nor would Salt of Tartar 
ce readily draw off the Acid from diſ- 
* ſolved Metals, nor Metals the Acid 
** from Mercury, Now as in the great 
* Globe of the Earth and Sea, the 
denſeſt Bodies by their Gravity ſink 

« down 
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down in Water, and always endeavour 
to go towards the Center of the Globe; 
ſo in Particles of Salt, the denſeſt Mat- 
ter may always endeavour to approach 
the Center of the Particle: So that a 
Particle of Salt may be compared to a 
Chaos; being denſe, hard, dry, and 
earthy in the Center; and rare, ſoft, 
moiſt, and watry in the Circumference. 


And hence it ſeems to be that Salts are 


of a laſting Nature, being ſcarce de- 
ſtroyed, unleſs by drawing away their 
watry Parts by Violence, or by letting 
them ſoak into the Pores of the central 
Earth by a gentle Heat in Putrefaction, 
until the Earth be diſſolved by the 
Water, and ſeparated into ſmaller Par- 
ticles, which by reaſon of their Small- 
neſs make the rotten Compound appear 
of a black Colour. Hence alſo it may 
be that the Parts of Animals and Ve- 
getables preſerve their ſeveral Forms, 
and aſſimilate their Nouriſhment ; the 


ſoft and moiſt Nouriſhment eaſily 


changing its Texture by a gentle Heat 


« and Motion, till it becomes like the 


« denſe, 
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te denſe, hard, dry, and durable Earth 
te in the Center of each Particle. But 
te when the Nouriſhment grows unfit to be 
e aſſiwilated, or the central Earth grows 
© too feeble to aſſimilate it, the Motion 


te ends in Confuſion, Putrefaction and 
n BY 
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I now proceed to give an Account of 


the Diſcharges and Food of human Bo- 
dies; 


Of the Food and Diſcharges of Human 
Bodies. 


3 
* 


PRO POSITION I. 


HE Sum of the Diſcharges by Per- 
ſprration, Urine, and Stool in a na- 
tural Day or any other Time, is equal to 
the Quantity of Food taken in that Time, 
leſſened by the Difference of the Weights of 
the Body at the beginning and end of the 
Time, if the Body be beavier at the end 


of 
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of the Time than at the beginning ; and 
increaſed 'by that Difference, if the Body 
be lighter. If p, u, and s denote the 
Quantities of Perſpiration, Urine and 
Stool diſcharged in à natural Day or any 
other Time, F the Quantity of Food taken 
in that Time, and d the Difference of the 
Weights of the Body at the beginning and 
end of the Time; then p+u+s8=F +d, 
when the Body is lighter, and pus 
F—d, when the Body is heavier, at the 
end of the Time than at the beginning. 


For if a Body be of the fame Weight 
at the beginning and end of a natural 
Day or any other Time, the Sum of the 
Diſcharges made by Perſpiration, Urine 
and Stool, will be equal to the Quantity 
of Food taken, in that Time. But if 
the Weight of the Body be greater or 
lefſer at the beginning of the Time than 
at the end of it, the Sum of the Diſ- 
charges will fall ſhort of or exceed the 
Food by the Difference of thoſe Weights. 
And therefore, that Difference muſt be 
added to the Food when the Diſcharges 
exceed 
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exceed the Food, and ſubducted from the 
Food when the Food exceeds the Diſ- 
charges; that is, d muſt be added to F in 
the firſt Caſe, and ſuhducted from F in 
the ſecond, to make p+u+s=F+d 
when the Body is lighter, and p +u+s 
=F— d when the Body is heavier at the 


end of the Time than at the beginning. 


Therefore the Propoſition is true. 


Coy. 1. The Quantity of Perſpiration 
m a natural Day or any other Time, is 
equal to the Sum of the Food and Diffe- 
rence of the Weights of the Body at the 
beginning and end of the Time, leflened 
by the Quantities of Urine and Stool in 
that Time, when the Body is lighter at 
the end of the Time than at the begin- 
ning; and equal to the Food leſſened by 
the Difference of the Weights of the Body, 


and by the Quantities of Urine and Stool 


in that Time, when the Body is heavier 
at the end of the Time than at the be- 
ginning: that is, p=F+d—u—s 
when the Body is lighter, and p = F — 
d—u—s when the Body is heavier. 

Hence, 


E 


-Stool in' that Time, ' will be equal to the 
Difference of the Weights of the Body 
-at the Beginning and End of the Time; 
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Hence, by knowing F, d, u and s, all 
Which may be had by weighing, the 
Quantity perſpired in any Time, what- 
ever that Time be, may be found by this 
'Corollary, 


Gr. 2. If a Body be of the fame Weight 


at the End of a natural Day or any other 


Time, as at the Beginning; the Sum of 
the Diſcharges, and Quantity of Food, in 
that Time, will be equal; and Perſpira- 
tion will be equal to the Food, leſſened 
by the Quantities of Urine and Stool. If 
d be o, then p+u+s=F; and p=F 


— u — 8. 


Cor. 3. If no Food be taken between 
the two Times of weighing the Body, or, 


in other Words, if the Perſon faſts during 


the intermediate Time; the Sum of the 
Diſcharges by Perſpiration, Urine, and 


and Perſpiration will be equal to that Dif- 
ference 
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ference leſſened by the Quantities of Urine 
and Stool, For F being o, and d being 


affirmative, becauſe the Body is neceſ- 
farily lighter at the End of the Time 
than at the Beginning; p+ urs d, and 
p=d—u—s 


Cor. 4. If the Perſpiration and Urine 
diſcharged in a natural Day or any other 
Time be equal, and the Body be of the 
ſame Weight at the end of the Time as 
at the beginning ; double the Quantity of 
Perſpiration added to the Stool will be 
equal to the Food ; and the Quantity of 
Perſpiration will be equal to half the Dif- 
ference of the Food and Stool, If p=u, 
and d be o; then 2 p+s=F, and pz 
F—s 


— 


2 


Cor. 5. If a Body, by taking a given 
Quantity of Food in a natural Day, be of 
the ſame Weight at the end of the Day 
as at the beginning ; the Sum of Perſpi- 
ration, Urine, and Stool diſcharged in 
that Tun, will be given, If d be o, and 
E 2 F be 
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F be given, or as 1; pr: us will be 
given, or as 1. When this Corollary ob- 
tains, if one of the three Diſcharges be 
increaſed or leſſened, one or the Sum of 
the other two will be equally leſſened or 
increaſed ; otherwiſe the Sum of the 
three could not be given. 


ProPosIT1oN II. 


HE Sum of the Diſcharges by Per- 
L ſpiration, Urine and Stool, in a na- 
tural Day or any other Time, is nearly 
proportional to the mean Quantity of Blood, 
zwhich in that Time flows out of the Heart 
into the Aorta in one Syſtole, and the Num- 
ber of Syſtoles or Pulſes in the ſame Time, 
taken together. If q denote the mean 
Quantity of Blood, which in a natural Day 


or any other Time, flows out of the Heart 


into the Aorta in one Syſtole, and N the 
Number of Pulſes in that Time, then will 
p+u-+s be nearly proportional to q N. 


For the ſecerning Ducts, which draw 
off the Humours of Perſpiration and 
Urine 
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Urine from the Blood, are Continuations 
of the Blood-veſlels, and differ from them 
only in this, that they are too ſmall to let 
the red Parts of the Blood, which are its 
largeſt Parts, paſs through them; and 
therefore, the Sum of theſe two Hu- 
mours flowing through theſe ſmall Ducts 
in a natural Day or any other Time, will 
be proportional to the Quantity of Blood 
that flows out of the Heart into the Aorta 
in that Time, But the Quantity of Blood 
which flows out of the Heart into the 
Aorta in a natural Day or any other Time, 
is equal to the mean Quantity thrown out 
of the left Ventricle in one Syſtole, and 
Number of Syſtoles or Pulſes in that Time, 
taken together. And therefore, the Sum 
of Perſpiration and Urine in a natural Day 
or any other Time, will be proportional 
to the mean Quantity of Blood thrown 


into the Aorta in one Syſtole, and Num- 


ber of Syſtoles or Pulſes in that Time, 


taken together; that is, pu will be 


proportional to q N. Stool is a very in- 
conſiderable Diſcharge when compared 


with Perſpiration and Urine; and on that 


account 
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account will but little increaſe their Sum 
when added to it. And conſequently, 
p+u++s will be nearly proportional to 
q N. 


Cor. If the fame Quantity of Blood, 
flows ont of the Heart into the Aorta in 
a natural Day, or any other Time; the 
Sum of the Diſcharges by Perſpiration, 
Urine and Stool in that Time, will be 
nearly the ſame. If q N be given, p+ 
u + s will be nearly given. 


q N will be given, when both q and 
N are given, or when q is as N. And 


when q N is given, p+u+s will be 
nearly given, or nearly as 1. And con- 
ſequently, when any one of the three 
Diſcharges is increaſed or leſſened, one, or 
the Sum of the other two, will be lefſen- 
| ed or increaſed nearly equally ; otherwiſe 

heir Sum could not be nearly given, or 

vearly as 1. 


: Pro: 
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PRroPosIT1on III. 


HE Quantity of Food taken in a na- 
tural Day or any other Time, in- 


creaſed by the Difference of the Weights of 
the Body at the beginning and end of the 
Time, when the Body is lighter at the end 


of the Time than at the: beginning; and eſe 
ſened by that Difference, when the Body 1s 
heavier, is nearly proportional to the Quan- 
tity of Blood which flows out of the left 
Ventricle of the Heart into the Aorta in 
that Time; that is, F +d is nearly pro- 
portional to q N, when the Body is lighter 
at the end of the Time than at the begin- 


ning; and F— d is nearly proportional to 
q N, when the Body is heavier, 


For pus = F +d, when the Body 
is lighter, and pus = F- d, when 
the Body is heavier, at the end of the 
Time at than the beginning; by Prop. 1. 
And pus, is nearly proportional to 
qN; by Prop. 2. And therefore, F ＋d 
is nearly proportional to ꝗ N when the 


TH 
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Body is lighter, and F d is nearly pro- 


portional to q N when the Body is hea- 
vier, at the end of the Time than at the 
beginning, 


Gr. 1. If a Body be of the ſame 


Weight at the end of a natural Day or 
any other Time, as at the beginning ; the 
Quantity of Food taken in that Time, 
will be nearly proportional to the Quan- 
tity of Blood, which flows out of the 


Heart into the Aorta in the ſame Time. 


If d be o, F will be nearly proportional 
to q N. 


Cr. 2. If a Body be of the fame 


Weight at the end of a natural Day or 


any other Time, as at the beginning; and 
if during that Time, the mean Quantity 
of Blood flowing out of the Heart into 
the Aorta in one Syſtole be given; the 


Quantity of Food taken in that Time, 
will be nearly proportional to the Num- 
ber of Pulſes in the ſame Time. If d 


be o, and q be given; F will be nearly 


proportional to N. 


Cer. 
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Cor. 3. If the mean Quantity of Blood, 
which in a natural Day or any other 
Time flows out of the Heart into the 
Aorta in one Syſtole, be reciprocally pro- 
portional to the Number of Pulſes in that 
Time, and if the Body be of the ſame 
Weight at the end of the Time as at the 
beginning ; then will the Quantity of 


Food be nearly given. If q be as N, and 
d be o, F will be nearly as 1. 


Cor. 4. If the Heart during a natural 
Day or any other Time, throws the ſame 
Quantity of Blood into the Aorta in each 
Syſtole ; if the Number of Pulſes in that 
Time, be proportional to the Morning 
Number of Pulſes in a Minute when the 
Body is ſitting, and its Heart is free ſrom 
the Influences of all diſturbing Cauſes ; 
and if the Body be of the ſame Weight 
at the end of the Time as at the begin- 
ning; then will the Quantity of Food 
taken in that Time, be nearly propor- 
tional to the Morning Number of Pulſes 

F in 
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in a Minute when the Body is ſitting, and 
its Heart is free from the Influences of all 
diſturbing Cauſes. If q be given, N be 
as P, and d be o; F will be as P. 


I now proceed to an Explanation of 
the following Statical Tables, and Tables 
of Animals. But before I do this, I 
ſhall mention a few Particulars relating 
to myſelf. 


I am now, in May 1747, in the 68th 
Year of my Age. The Length of my 
Body is 63 Inches: I am of a ſanguin but 
not robuſt Conſtitution, and at preſent 
am neither lean nor fat. In the Year 
1721, the Morning Weight of my Body 
without Cloaths was about 131 Averdu- 
pois Pounds, the daily Quantity of my 
Food at a Medium was about 85 Aver- 
dupois Ounces, and the Proportion of 
my Drink to my Meat, I judge was at 
that Time about 2.5 to 1. At the latter 
end of May 1744, my Weight was above 
164 Pounds, and the Proportion of my 
Drink to my Meat was conſiderably great- 
er than _ and had been ſo for ſome 

Time. 
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Time. I was then ſeized with a paraly- 
tick Diſorder, which obliged me to make 
an Alteration in my Diet. In order to 
ſettle the Proportion of my Drink to my 
Meat, I conſidered what others have ſaid 
concerning this Proportion, According 
to Sanctorius, though he reckons it a Diſ- 
proportion, the Drink to the Meat in his 
Time, was above 10 to 3 in temperate 
Bodies, Aph. 68. Secł. 3. Cornaro's Drink 
to his Meat, was as 7 to 6; Mr. Rye's n 
Winter, as 4 to 3; Dr. Lining's at a Me- 
dium for a whole Year, as 11 to 3; and 
my Drink to my Meat, as 5 to 2. A Mean 
taken from all theſe makes the Drink to 
the Meat to be as 2176 to 1000, which is 
above 2 to 1, I kept near to the Proportion 
of 2 to 1 in the Experiments, from which 
I compoſed Table 2. In 17 Months, from 
the Time I was ſeized to the End of 
October 1745, I loſt above twenty Pounds 
of my Weight, and above twice as much 
in the firſt five Months as I did in the 
twelve Months after. To this Loſs of 
Weight cauſed chiefly by the Regulation 
of my Diet, I impute my Recovery from 

1 my 
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my laſt Diſorder, excepting which, and 
a Vertigo I had about ten or twelve Years 
before, I have had no Diſorder of Conſe» 
qnence, or that confined me, ſince I was 


a Boy. 


Explanation of the Tables. 


ABLE 1 is the ſame with the Table 
publiſhed in the Animal Oeconomy, p. 
259, and contains the daily Food and 


daily Diſcharges taken at a Medium from 


the Experiments of eight Months, begin- 
ning with April the laſt of the Spring 


Months, and ending with November the 


firſt of the Winter Months. In this 
Table the natural Day was divided into 


three Parts, Morning, Afternoon, and 


Night; the Morning contained fix Hours 
from eight to two, the Afternoon fix 
Hours from two to eight, and the Night 


the remaining twelve Hours. The Day 
made up of Morning and Afternoon, was 
equal to the Night. I obſerved the Food 
and Diſcharges in theſe three Parts of the 


natural Day, every Day for eight Months, 
and 
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and with the Means taken from all the 
Food and all the Diſcharges in the ſeve- 
ral Months, I compoſed this Table. The 
Numbers exprefling the Food and the 
Diſcharges are Averdupois Ounces. p ex- 
preſſes the mean Quantity of Perſpiration, 
and u the mean Quantity of Urine, diſ- 
charged daily in each Month ; and conſe- 
quently, the Numbers in the Column 


E both in this and all the following 


Tables, expreſs the Proportions of Perſpi- 
ration to Urine in the ſeveral Months, or 
expreſs Perſpiration, Urine being always 
expreſſed by 1 ; for Inſtance, Perſpiration 
was to Urine in April, as 0.904 to 1, or 
as 904. to 1000; and in Auguſt Perſpira- 
tion was to Urine, as 1.713 to 1, or as 
1713 to 1000, This Table was made in 
the Year 1921. 


Table 2 was made from the Experi- 
ments of a whole Year, beginning the 
firſt of November 1744, and ending with 
October 1745. In this Table the Day 


contained the Hours of my being up, and 
the 
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the Night the Hours of my being in Bed. 
For the firſt ſeven Months to the Begin- 
ning of June, the Time of my being up 


was fifteen Hours, and the Time of my 


being in Bed nine Hours; and for the laſt 
five Months to the End of October, the 
Time of my being up was 14.5 Hours, 
and the Time of my being in Bed . 5 
Hours. The Food and Diſcharges in 
this and all the other Tables, are expreſſed 
in Averdupois Ounces. For whenever any 
other Ounce was uſed, as the Venetian 
Ounce in Tay by Sanforius, and the 
Troy Ounce in South Carolina by Dr. 


Lining, I reduced it to the Averdu- 


pois Ounce, for the more eaſy com- 
paring of the Quantities of Food, and 
Quantities of the Diſcharges, of Perſons 
living in different Climates. The Vene- 
tian Pound, according to Mr, Greaves, 
contains 5528 Grains, and the Venetian 
Ounce 460 Grains; Dr. Lining's Pound 
contains 16 Troy Ounces, or 7680 Grains; 
and the Averdupois Pound uſed by Dr. 
Kiell, Mr. Rye, and myſelf, contains 7000 
Grains, and the Ounce 437 Grains. 

| Table 
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| Table 3 conſiſts of two Parts. The 
firſt Part was made from Table 1, and 
the ſecond Part from Table 2. Each Part 
contains the mean Quantities of Food 
taken daily in the ſeveral Months and 
Seaſons of the Year; and the mean Quan- 
tities of Urine and Perſpiration, which 
were drawn off from the Blood hourly in 
the Day and in the Night. In the firſt 
Part of the Table, the Day was twelve 
Hours, and the Night twelve Hours ; and 
conſequently T was 12 both Day and 
Night. In the ſecond Part of the Table, 


the Day and Night being the Times of 


my being up and in Bed, which were 15 
and 9 in the firſt ſeven Months, and 
14.5 and g.5 in the laſt five Months; T 
was 15 in the Day, and 9g in the Night in 
the firſt ſeven Months; and 14.5 in the 
Day, and 9.5 in the Night, in the laſt five 
Months. For Example, the mean Quan- 
tity of Urine diſcharged daily in Novem- 
ber, was 20.4 Ounces in the firſt Part of 
the Table, and 17.96 Ounces in the ſe- 
cond Part; and dividing 20.4 by 12, and 


17.96 
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17.96 by 15, we have 1.700, and 1,197, 
the mean Quantities of Urine diſcharged 
hourly in the Day in that Month. And 
the mean Quantity of Perſpiration diſ- 
charged daily in that Month was 17.63 in 
the firſt Part of the Table, and 20.32 in 
the ſecond Part; and dividing 17.63 by 
12, and 20.32 by 15, the Quotients 1.470 
and 1.355 will be the mean Quantities of 
Perſpiration diſcharged hourly in the Day 
in that Month, In like manner were got 
the mean hourly Diſcharges of Urine and 
Perſpiration in the Night: And thus the 
whole Table was formed. 


Table 4 is the ſame with the Table in 
p. 277 of the Animal Oeconomy, and con- 
tains the mean Quantities of Perſpiration 
and Urine which were actually diſcharged 
hourly by two Perſons B and D, myſelf 
and another, in four very hot Days in 
Summer, beginning at fix in the Morn- 
ing, and ending at ten at Night. The 
Numbers correſponding to fix in the 
Morning, were the Quantities of Perſpi- 
ration and Urine which were drawn off 

from 
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from the Blood in every Hour of the 


Night, taking one Hour with another. 
We both eat our Breakfaſt at eight in the 
Morning, dined at two, and ſupped at 
eight at Night. The mean Quantities of 
our daily Food in theſe four Days, were 
86 and 63 Averdupois Ounces. We both 
kept within, and uſed no Exerciſe during 
that Time. | 


Table 5 was made from Table 4, and 


contains the mean Quantities of the Food 


of B and D in a natural Day; and the 
mean Quantities of Perſpiration and Urine, 
and the Proportion of the mean Quantity 
of Perſpiration to the mean Quantity of 
Urine, in the three equal Parts of the 
natural Day, Morning, Afternoon, and 
Night; ſuppoſing the Morning to begin 
at ſix and end at two, the Afternoon to 
begin at two and end at ten, and the Night 
to begin at ten and end at fix next Morn- 


ing. 


Table 6 was made from the particular 
Tables of the Months, from the Means 
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of which Tables I compoſed Table 2; 
and it contains ſeveral of the moſt-re- 
markable Changes of my Weight, toge- 
ther with my Food and Diſcharges on 
thoſe Days in which the Changes hap- 
pened. The firſt Column contains the 
Names of the Months; the ſecond con- 
tains the Days of the Months on which 
the Changes Ga, the third contains 
the Quantities of Food taken on thoſe 
Day s: the fourth contains the Gain or 
Lok of Weight, Gain being denoted by 
, and Loſs by +; the fifth contains the 


Sum of the Diſcharges on thoſe Days by 


Perſpiration, Urine and Stool, which Diſ- 


charges are ſet down ſeparately in the 
ſixth, ſeventh and eighth Columns; and 


the ninth Column contains the Proportion 


of Perſpiration to Urine. 


Tables 7, 8, 9, are the yearly Tables, 
of Dr. Keill at N orthampton i in England, 
of Mr. Rye at Cork in Ireland, and of Dr. 
Lining at Charles-town in South Carolina. 
In Dr. Lining's Table, d and n expreſs 


f Day and N ight; and p and u Perſpira- 


tion 
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tion and Urine as in the other T ables ; * 
du 


r the Proporti ion of the Day's Perſpira- 


GS to the Night's Perſpiration. I have. 
reduced his Degrees of Heat to the Scale 


of Sir Jaac Newton. 


| Table 10 contains the Quantities of Food 
in Averdupois Ounces, and the Propor- 


tions of Perſpiration to Urine in the four 


Seaſons of the Year, in Ttaly, England, 
Treland, and South Carolina. 


Sanctorius tells us, that if the Meat 


and Drink of one Day be eight Pounds, 
inſenſible Perſpiration is wont to riſe to 
about five Pounds. Aph. 6. Sect. 1. And 
conſequently, there will remain three 
Pounds to be diſcharged by Urine and 
Stoal, thirty-two- Ounces by Urine, and 
four Ounces by Stool. 4þh. 59, 60. Set. 
7, Theſe Quantities of Perſpiration and 
Urine, muſt be the Quantities diſcharged 

G 2 in 


Inſtance, 2 expreſſes the Proportion of 
te Day's Urine to the Night's Urine, and : 


+3, 
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in a natural Day in Summer, by Apb. 21. 
Sect. 1. And from theſe we may get the 
Quantities of Perſpiration and Urine in a 
natural Day in Winter, by Apb. 41. Sec. 
2. which Quantities will be 48 and 44. 
Hence in 1taly Perſpiration is to Urine in 
a natural Day in Summer as 1.870 is to 
1, oras 1870 is to 1000; and in a natu- 
ral Day in Winter Perſpiration is to Urine 
as 1.090 is to 1, or as 1090 is to I000, 
The Sums of the Proportions of Perſpira- 
tion to Urine in Summer and Winter, di- 
vided by 2, will nearly give their Pro- 
portion in Spring and Autumn ; which 
therefore will be as 1.480 is to 1, or as 
1480 is to 1000, 
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TABLE 6. 
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Obſervations on the foregoing Tables. 


OC. 1. By Table 1, the Heat and Cold 

of the Air affect Perſpiration and 
Urine in a different manner; Heat in- 
creaſes Perſpiration and leſſens Urine, and 
Cold on the contrary leſſens Perſpiration 
and increaſes Urine. In April and May 
theſe two Diſcharges were nearly equal, 
only Urine exceeded Perſpiration a little 
in April, and was exceeded by it a little 
in May. In the three Months June, July, 
and Auguſt, Perſpiration exceeded Urine in 
the proportion of above 1. 5 to 1, or 15 to 
10. Perſpiration was greateſt, and Urine 
leaſt, in Augu/t, In September Perſpira- 
tion lefſened and Urine increaſed, And 
in October and November they were nearly 
equal again, only Urine exceeded Perſpi- 
ration a little in November. At the End 
of this Month I was interrupted, and hin- 
dered from carrying on the Experiments 
to the End of the Year, as I at firſt in- 
tended; but I repeated them for about 
ten Days in cold froſty Weather, and 

found 
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found that Urine then exceedgd Perſpira- 
tion as much as Perſpiration exceeded 
Urine in Summer. Hence, ſuppoſing the 
Quantity of Food, and the proportion of 
the Drink to the Meat, to have been the 
ſame in Winter as in Summer ; the pro- 
portion of Perſpiration to Urine in Sum- 
mer would have been greater than the 
proportion of Perſpiration to Urine in 
Winter, nearly in the proportion of 18 
to 10. 


O-. 2. By comparing the Food and 
the Diſcharges of the whole eight Months 
of Table 1, it appears that they were 
very nearly equal in a natural Day, ta- 
king one Day of that whole Time with 
another. For taking one Day with ano- 
ther, the daily Diſcharges exceeded the 
daily Food by only the o. 1 8th part of an 
Ounce, which is not a Quarter of an 
Ounce Averdupois. This daily Loſs of 


Weight, though ſmall, yet in the whole 
eight Months, or 244 Days, amounted to 
43.92 Ounces; that is, to near two Pounds 
and a half. It is natural for Bodies to 

fall 
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fall away in, Summer. Sanctorius ſays, 
that temperate Bodies are lighter in Sum- 
mer than in Winter by about three Pounds, 
that is, by near thirty-eight Averdupois 
Ounces. A Change in the Weight of a 
Body at different Seaſons of the Year, 
ariſes from an inequality between the 
Quantity of Food and Sum of the Diſ- 
charges in thoſe Seaſons. When a Body 
gains in Weight, the Food exceeds the* 
Diſcharges ; and when it loſes in Weight, 
the Diſcharges exceed the Food. If there- 
fore from a given Quantity of Food a 
Body be lighter in Summer than in Win- 
ter, the Diſcharges exceed the Food in 
Summer, and fall ſhort of the Food in 
Winter. Conſequently, in Summer Per- 
ſpiration is more increaſed than Urine is 
leſſened, and Perſpiration more leſſened 
than Urine is increaſed in Winter; where- 
as to keep a Body always. of the ſame 
Weight, the Increaſe or Decreaſe of Per- 
ſpiration muſt be ever equal to the De- 
creaſe or Increaſe of Urine, ſuppoſing the 


Quantity of Stool to be always the ſame. 


Hence, the Heat and Cold of the Air 
firſt 


[4 
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firſt affect the Surface of the Body, and 
increaſe or leſſen Perſpiration; and after- 
wards, in ſome little Time, the Increaſe 
or Diminution of Perſpiration is attended 
with an equal Diminution or Increaſe of 
Urine. Whence, the Body from a given 
Quantity of Food neceſſarily becomes light - 
er in Summer than in Winter, when the 
Air is hot than when it is cold; ſuppoſing 
the Quantity of Stool, which is a very 
ſmall Diſcharge when compared with Per- 
ſpiration and Urine, to be much the ſame 
in Summer and in Winter, as it is found 
to be in regular and temperate Bodies. 
This Property of Perſpiration and Urine 
is cauſed by a Difference in the Motion 
of the Blood, at the Surface of the Body 
and in its inward Parts, at the Skin and 
in. the Kidneys, in theſe two different 
Seaſons of the Year, The Heat of the 
Air acting on the Surface of the Body, 
ſwells the Veſſels of the Skin, Blood- 
veſſels and ſecerning Ducts, and increaſes 
the Motion of their reſpective Fluids 
through them ; but when the Motion of 


the animal Fluids, Blood and ſecerned 


I Humours, 


A 
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Humours, is increaſed in one Part, it is 
leflened in the other Parts in healthful 
Bodies, when it is increaſed in the Skin, 
it is leſſened in the Kidneys, by Prop. 19. 
Anim. Oecon. and therefore when Perſpi- 
ration is increaſed or leſſened by the Heat 
or Cold of the Air, Urine is leſſened or 
creaſed equally, but not at the very ſame 
Time the Change is made in Perſpiration; 
for all Changes of Motion in the animal 
Fluids are gradual; and conſequently, 
when the Motion of the Blood is in- 
creaſed at the Skin, it will require ſome 
Time to be equally leſſened in the Kid- 
neys. Hence, from the Nature of the 
Blood's Motion, the Weight of a health- 
ful Body is leſs in Summer than in Win- 
ter. But though the Weight of the Body, 
and the Proportion of Perſpiration to U- 
rine, be both changed by the Heat and 
Cold of the Air, yet will theſe Changes 
be very inconſiderable in a grown Body 
which uſes but little Exerciſe, provided 
the Body be ſupported with a proper 
Quantity of good Food, and the Propor- 
tion of the Meat to the Drink be not leſs 

; than 
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than that of 1 to 2. The Quantity of 


Food proper to preſerve the Weight and 
Health of a grown Body, which uſes but 
little Exerciſe, much the ſame at all Sea- 
ſons of the Year, may be had from Table 


I. p. 10. 


O5. 3. Perſpiration and Urine are leſs 
affected by the Heat and Cold of the Air, 
and approach nearer to a Proportion of 
Equality in Summer and Winter, when 
the Quantity of the Food is leſs, and the 
Proportion of the Meat to the Drink 
greater, than when the Quantity of the 
Food is greater, and that Proportion is 
leſs. This appears from the Tables 1 and 
2. In the Summer 1721, the daily Quan- 
tity of my Food at a Medium was 88.44 
Ounces, and I judge the Proportion of 
my Meat to my Drink to have been about 
2, my Meat being about 24 Ounces in a 
Day, and my Drink 64.44. And in the 
Summer 1745, the daily Quantity of my 

Food at a Medium was 56.31 Ounces, 
and the Proportion of my Meat to my 
Drink was nearly 3, my Meat being 21.33 

12 Ounces 
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Ounces in a Day, and my Drink 34.98. 
In the Summer, 1721 Perſpiration was 
greater than Urine, in the Proportion of 


1340 to 1000; and in the Summer 1745 


it was almoſt equal to Urine, only leſs in 
the Proportion of 967 to 1000. And 
therefore Perſpiration and Urine approach 
nearer to a Proportion of Equality in Sum- 
mer and Winter, under a leſſer Quantity 
of Food, and a greater Proportion of the 
Meat to the Drink, than they do under a 
greater Quantity of Food, and a leſs Pro- 
portion of the Meat to the Drink. 


Hence we may conclude, that Cornaro's : 
Perſpiration and Urine were equal at all 


Seaſons of the Year ; for he did not take 


above half my Quantity of Food, and his 
Meat to his Drink was almoſt double of 
my Meat to my Drink, his being 7, and 


mine about +; for 7 is to +, as 12 to 7. 
By this ſmall Quantity of Food, and great 


Proportion of his Meat to his Drink, - this. 


noble Venetian at the Age of forty, freed. 
himſelf, by the Advice of his Phyſicians, 
from ſeveral grieyous Diſorders contracted 


by 


* 

4 
ff 
| NH 

9 
4 
9 
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by Intemperance, and lived in Health of 
Body and great Chearfulneſs of Mind to 
above an Hundred. And I at the Age of 


ſixty- four, by leſſening my Food, and in- 


creaſing the Proportion of my Meat to my 


Drink, by leſſening my Drink about a 
third Part, and my Meat about a ſixth, of 


what they were in the Year 1721, have 


freed myſelf from the Returns of ſome 
ſight Diſorders, and have greatly for my 


Age recovered the paralytick Weakneſs 1 


was ſeized with about three Vears ago. 


Hence we gather, that good and conſtant 
Health conſiſts in a juſt Quantity of Food, 
and a juſt Proportion of the Meat to the 
Drink; and that to be freed from chroni- 
cal Diſorders contracted by Intemperance, . 
the Quantity of Food ought to be leſſen- 
ed, and the Proportion of the Meat to the : 


Drink increaſed more or leſs according to 


the Greatneſs of the Diſorders; and that 3 
both the Quantity of Food, and the Pro- 
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portion of the Meat to the Drink ought 


to be ſuch as ſhall make Perſpiration and 
Urine nearly equal at all Seaſons of the 
Vear. For Changes of the Seaſons, as to 

| Heat 
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Heat and Cold, are the moſt common 
Cauſes of Diſeaſes ; Hipp. Aph. 1. Se. 3. 


Before I proceed farther in the Obſer- 
vations, it is proper to give an Account of 
the Quality of my Food, and of the 
State of my Blood under this Reduction 
of my Food. 


During the Year of Experiments from 
which I compoſed Table 2, I commonly 
eat four Ounces of Bread and Butter, and 
drank half a Pound of a very weak In- 
fuſion of green Tea for Breakfaſt. For 
Dinner I took two Ounces of Bread, and 
the reſt Fleſh-meat, Beef, Mutton, Pork, 
Veal, Hare, Rabbet, Gooſe, Turkey, 
Fowl tame and wild, and Fiſh; and I ge- 
nerally choſe the ſtrongeſt Meats, as fitteſt, 
fince they agreed well with my Stomach, 
to keep up the Powers of my Body un- 
der this great Diminution of my Food ; 
I ſeldom took any Garden Stuff with my 
Meat, finding that it commonly leſſened 
Perſpiration, and increaſed my Weight. 
I drank four Ounces of Water with my 


Meat, and a Pound of Claret after I had 
done 
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done eating. And at Night I eat nothing 
but drank twelve Ounces of Water, with 
a Pipe of Tobacco. This was my Courſe 
of Diet during -that Year. Ever fince 
that Time, I have leſſened my Food a 
little; for in the following Year it was 
only 53 Ounces in a Day at a Medium; 
and this Year, as far as it is gone, which 
is ſeven Months, it is much about the 
ſame Quantity. This Diminution of my 
Food ſince the firſt Year; conſiſted chiefly 
in leſſening the Quantity of Water. 


To know the State of my Blood under 
this Reduction of my Food, I had 1855 
Grains of Blood drawn from my Arm 
the 28th «of May 1747; which, after 
ſtanding twenty-four Hours, gave 1205 
Grains of Craſſamentum or red part, and 
650 Grains of Serum. Led R denote the 
Weight of the red part, and S the Weight 


of the Serum, and then & will be 2 


= 1.854. And the ſpecifick Gravity of 
the Serum was 10364, the ſpecifick Gra- 
vity of Water being 10000, The mean 

Proportion 
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Proportion of the _ part of the Blood 
to the Serum, that is 8. , and the ſpecifick 


Gravity of the Serum, are, in the ordi- 


nary way of living, 1.400, and 10309 
* healthful Men. 


' Niorwichlüandigg g this great Proportion 
of the red part of my Blood to the Serum; 
it flowed out of the Orifice i in a full Stream, 
and with great Force; which argues that 
it was very fluid whilſt it circulated in the 
Body. And that this greater than ordi- 
nary Proportion of the red part of my 
Blood to the Serum, has been of uſe to 
me now I uſe little Exerciſe, appears from 
my having been free two Years from a 


fore Throat and a Diarrhea, Diſorders 


I often had, though they were but ſlight 
and never confined me, when 1 lived more 
fully and uſed more Exerciſe; and it far- 
4her appears from my having had no Re- 
turn of my convuliive | and paralytick Diſ- 


order. 


Now, as the Proportion of the red part 
of my Blood to the Serum, has increaſed 


On 


, 
mn 
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on increaſing the Proportion of my Meat 


to my Drink, the Proportion of the red 


| part of the Serum may in ſome ſort be 


meaſured by the Proportion of the Meat 


to the Drink, that is, putting M for the 
| R . 
Meat, and D for the Drink, 5- may in 


ſome ſort be meaſured by 5. Hence, if 


the red part of the Blood bears too great 
a Proportion to the Serum, which is the 
Caſe of athletick Perſons, and others who 
do not take a ſufficient Quantity of Drink 


with their Meat, that Fault may be cor- 


rected, by leſſening the Meat or by in- 
creaſing the Drink. A young Man, who 
for a conſiderable Time had not drank 
with his Meat, and had a very florid Com- 
plexion and a ſcorbutick Eruption all over 
his Body, Arguments of too great a Pro- 


portion of the red part of the Blood to 


the Serum, was freed from the Eruption 
by drinking with his Meat, without any 
other Remedy. In the beginning of Fe- 
vers, the Proportion of the red part of 
the Blood to the Serum is greater, and at 

K 


the 
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the end of them lefler, than it is in 


Health; and the Change of this Propor- 
portion in Perſons under theſe Diſorders, 
is owing to their living wholly upon - 
Drink and liquid Nouriſhment. And 
Bodies loaded with ſerous Moiſture, an 
Argument of too ſmall a Proportion of 
the red part of the Blood to the Serum, 
have been freed from their Load, by ab- 
ſtaining wholly from Drink. 


But though the Proportion of the red 
part of the Blood to the Serum, varies 
with the Proportion of the Meat to the 
Drink, yet there are other Things, be- 
ſides the bare Quantities of Meat and 
Drink, which have a Share in ſettling the 
Proportion of the red part of the Blood 
to the Serum. For this proportion is 
oreater in Country People than Citizens, 
in Perſons who uſe Exerciſe than in Per- 
ſons who are inactive, and in Perſons who 
live upon Fleſh-meats and fermented Li- 
quors, than in Perſons who live upon Ve- 
getables and Water. In ſhort, this Pro- 
portion is increaſed by Things which dry 

the 
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the Body and ſtrengthen the Fibres, and 
leſſened by Things of a contrary Nature. 


Too great a Proportion of. the red part 
of the Blood to the Serum, renders Bodies 
ſubje& to inflammatory Fevers on taking 
Cold. For when Blood is drawn, and 
ſuffered to ſtand in the Air till it is cold, 
its red parts coaleſce and form a Coagulum, 
leaving the Serum almoſt as fluid as Water. 
This ſhews that the red Corpuſcles of the 
Blood attract one another more ſtrongly, 
than they do the tranſparent Corpuſcles of 
the Serum; and conſequently, when the 
Blood happens to be greatly ſtock d with 
red Corpuſcles, and they are brought till 
nearer together by Cold, their attractive 
Forces may make them run together, 
coaleſce, and obſtruct the capillary Blood- 
veſſels, in which I have ſhewn the Mo- 
tion of the Blood to be exceeding flow, 
And this they will be the moſt apt to do 
in the Blood-veſlels of thoſe parts which 
are moſt expoſed to the Cold of the Air, 
as the Blood-veſlels of the Throat, Lungs, 

K 2 and 
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and Pleura are; whence ariſe Inflamma- 
tions of thoſe parts. 


Ob/. 4. The Quantity and Quality of 
the Food, and the Proportion of the 
Meat to the Drink, being given, the 
Weight of a Body is leſs, and conſequent- 
ly its Diſcharges greater in dry Weather 
than in wet Weather, In the firſt fifteen 
Days of May, when the Air was dry, the 
daily Quantities in Ounces of my Perſpi- 
ration and Urine, at a Medium, were 
29.66 and 28.50; and in the nine follow- 
ing Days, when the Air was moiſt, the 
mean Quantities of Perſpiration and Urine 
in a Day were 20.39 and 28.94 Ounces. 
I took above four Ounces of Food more 
in a Day the firſt fifteen Days, than I did 
the nine Days, and yet I gained two 
Pounds under the lefſer Quantity of Food, 
and ſhould have gained twice as much, 
had I not one Day leſſened my Food above 
forty Ounces. Hence Perſpiration was 
9.27 Ounces in a Day leſs, and Urine 
only the 0.44 part of an Ounce greater, in 

the 
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the nine wet Days, than in the fifteen dry 
Days; and conſequently my Perſpiration 
was aboye twenty times more leſſened 
than my Urine was increaſed, by this 
Change of Weather from dry to wet. 
Hence Bodies, which live much in the 
ſame manner, as to the Quantity and Qua- 


lity of their Food, and the Proportion of 


their Meat to their Drink, are lighter in 
dry Weather than in wet Weather, which 
may be thus accounted for. The Mot- 
ſture of the Air moiſtens the Fibres of 


the Skin, and leſſens Perſpiration by leſ- 


ſening their vibrating Motion, For the 
moiſter the Fibres of the Skin are, the 
greater is their Denſity; and the greater 
their Denſity is, the leſs is the Denſity of 
the Æther lodged within them; and the 
leſs the Denſity of the Ather is, the 
weaker is its vibrating Motion ; and the 
weaker the vibrating Motion of the Ether 
is, the weaker is the vibrating Motion of 
- the Fibres cauſed by it. The vibrating 
Motion of the Air, Ether, and all ela- 
ſtick Fluids, is made leſs and ſlower by 
Water and watry Moiſture, Hence mu- 
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ſical Sounds which are cauſed by a vibra- 
ting Motion in the Air, are lower and 
graver in a moiſt Atmoſphere than in a 
dry one. The Sound of a muſical Cat- 
gut String is made weaker and graver by 
wetting the String. And the Caſe is the 
fame in the Nerves and Fibres of the Skin, 
watry Moiſture apply'd to them leſſens 
their vibrating Motions, and of conſe- 
quence leſſens Perſpiration depending on 
thoſe Motions, And when Perſpiration 
is thus leſſened by the Moiſture of the 
Air, Urine by degrees is increaſed, but 
not equally, as appears by the above In- 
ſtance; whence a Body from a given 


Quantity of Food, and a given Proportion 


of the Meat to the Drink, is neceſſarily 
heavier in wet Weather than in dry Wea- 
ther, 1 


Hence we learn, that to keep a Body 
of the ſame Weight in wet Weather as in 


dry, either the Quantity of Food muſt be 


leſſened, or the Proportion of the Meat 
theſe 
will 
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will be done by leſſening the Drink, with- 
out making any Change in the Meat. 


By comparing this Obſervation with 
the two firſt Obſervations, it appears, that 
the Heat and Dryneſs of the Air change 
the Weight of the Body in like manner, 
for they both leſſen it; and that the Cold 
and Moiſtneſs of the Air likewiſe change 
the Weight in the ſame manner, for they 
both increaſe it. 


O5 5. By the firſt part of Table 31 
when I lived more fully and uſed more 
Exerciſe, both Perſpication and Urine 
drawn off hourly from the Blood during 
the whole eight Months, were at a Me- 
dium greater in the Day than in the 
Night; Urine was greatcr almoſt 'in the 
Proportion of 3 to 2, and Perſpiration 
greater in the Proportion of 5 to 4. And 


by the ſecond part of the Table, when 
the Quantity of my Food was conſidera- 
bly leſs, and the Proportion of my Meat 
to my Drink greater, the Quantity of 


Urine drawn off from the Blood hourly 
| at 
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at a Medium throughout the whole Year, 
was nearly the ſame in the Day and in the 
Night, in the Time of my being up and 
Time of my being in Bed, only it was 
ſomething greater in the Night than in 
the Day ; and the hourly Perſpiration was 
remarkably greater in the Day than in the 1 
Night, in the Proportion of 1298 to 896. | ; 
The Cauſe of the remarkable Inequality % 


1 between the Quantities of Urine drawn 3 
il off hourly from the Blood in the Day 3 
it and in the Night in the firſt part of the | 3 
[| Table, was too great a Quantity of Drink 'S 
if taken at Dinner, For when above a cer- 4 
it tain Quantity of Drink is taken with the 3 
i! Meat at Dinner, it is apt to run off quick 6 
i by Urine, and fo to make the Day's Urine 3 
if exceed the Night's Urine more than if 9 
lj leſs Drink had been taken, # 
| [| Now as Bodies are apt to be diſordered by © | 
l ſach a Quantity of fermented Liquors as 3 
i paſſes off quick in pale Urine, it is rational 43 
[| to think that the Quantity of Drink ought 3 
ii | not to exceed ſuch.a Quantity as can be 1 
1 drawn off from the Blood at much the j 
| J ſame ; 
| 1 F 
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fame rate in the Day and in the Night; 
which Quantity may be known by Table 
I. p. 10, ſuppoſing the Drink to the Meat 
to be as 2 to 1, and the Body to be grown, 
and to uſe but little Exerciſe; for the 
Quantities of Food ſet down in that 
Table, and the Proportion of the Drink 
to the Meat, may not be ſufficient for 
growing Bodies, and Bodies which uſe 
much Exerciſe. And the Cauſe of the 
remarkable Inequality between the hour- 
ly Perſpiration in the Day and in the 
Night, was a Difference in the Heat and 
Motion of the Blood in thoſe two times. 
For the Heat and Motion of the Blood 
are always greater, from a greater Activi- 
ty in the Soul, in the Day, than in the 
Night; and they are likewiſe ever greater 
from the Food taken in the Day- time; 


for the Pulſe is always quicker after eating 
than before it, after a full Meal than after 


a ſpare one, and after a Meal of drier and 


ſtronger Food than after a Meal of Food 


that is moiſter and weaker. My Food 
was remarkably dry and of a ſtrong Na- 
ture in the ſecond Table, when com- 
pared with what it was in the firſt. And 

L therefore 
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therefore the remarkable Inequality be- 


tween the mean hourly Perſpiration in the 
Day and Night might be cauſed by a Dif- 
ference in the Motion of the Blood in 
thoſe Times, 


OZ/. 6. The mean hourly Perſpiration 
in the Day exceeds the mean hourly Per- 
ſpiration in the Night, in both parts of 
Table 3. And the Proportion of the 
mean hourly Perſpiration in the Day to the 
mean hourly Perſpiration in the Night, is 
greater in the ſecond part of that Table 
than in the firſt, when the Food was leſs 
in Quantity and drier, than when it was 
more in Quantity and moiſter. In Sum- 
mer and Autumn, the mean hourly Per- 
ſpiration in the Day in Proportion to the 
mean hourly Perſpiration in the Night, 
was 1. 58 1 and 1.602 in the ſecond part 
of the Table, when the Food was leſs and 
drier; and 1.302 and 1.292 in the firſt 
part of the Table, when the Food was 
more and moiſter. To make theſe Things 
more evident, I compoſed the following 


Tables from Table 3 and Table 7. Theſe 
Tables, in the Columns 2, , exhibit the 


nu» np? 
mean 


n * "I" mn _— "= . _ - 
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mean Quantities of Urine and Perſpira- 
tion drawn off hourly from the Blood in 


the Day, 
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in Proportion to their mean 


Quantities drawn off hourly in the Night; 


and in the Columns 


dp 
du» 


—= Exhibit the 


mean hourly Quantity of Perſpiration in 
Proportion to the mean hourly Quantity 
of Urine, drawn off from the Blood in 
the Day and in the Night, in the ſeveral 


Seaſons of the Year. 
TABL E 11. taken from TABLE, 3. 
x A. P. 1721 A. P. 17445:- 
43 SE R$ £24208: 83: MET. 
— | 22 | 2 u | nu || nu | np | dv | nu 
Winter | © 0. 87601. 34801. 0590. 688 
Spring 0.811.299 1.19200. 744 
Summer 1.4271. 30201. 2891. 41301. 175/(1.58 101.0630. 7901 
Autumn 1. 3151.292120. 299 “(1-00 1.6021. 2410. 76 
Mean  [1.37111.29711.28311.3506 0.96611.457 Fro 199674 749 
TABLE 12. taken from TABLE 7. 
Seaſons. | 22 | fe | te [ue 
nu np du nu 
Spring 1.341.690. 7 3800. 583 
[Summer 959 711.533 
Autumn 1.165/1.412ʃ0. 
Winter [1.402 1.56710 £ 
Mean np ey 
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From the ſecond part of Table 11, in 
which the Food was leſs in Quantity and 
drier, Perſpiration exceeded Urine in the 
Day, and fell ſhort of it in the N ight, at 
all Seaſons of the Year; whereas in the 
firſt part of this Table, where the Food 
was more in Quantity and moiſter, Per- 
ſpiration exceeded Urine both Day and 
Night, in Summer and Autumn, From 
the ſecond part of Table 11 it appears, that 
Perſpiration and Urine are ſo contrived by 
the great Author of Nature, that when 
one increaſes the other leſſens, both in 
different parts of the natural Day, and in 
different Seaſons of the Year; by which 
wiſe Contrivance, grown Bodies, which 
do not uſe much Exerciſe, and take a 


proper Quantity of good Food, and right- 
ly proportion the Meat to the Drink, will 


be little affected with the ſenſible Quali- 
ties of the Air, and will continue of the 
ſame Weight, and in good Health, at all 
Seaſons, Other Perſons who live irregu- 
larly as to Diet, will ſcarcely be able, as 


appears from what is ad in theſe Obſer- 
a vations, 
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vations, to paſs the four Seaſons mn 
Diſorders. 


05%. 7. In this Obſervation I ſhall fam 


how Perſpiration and Urine are affected 


by the Paſſions of the Mind. Anger and 
Joy increaſe, and Fear and Sadnef; leflen, 
both Perſpiration and Urine, The Soul, 
which has great power over the Body by 
virtue of the Æther, when it is made un- 
ealy by the Paſſion of Anger, raiſes a 
ſtrong vibrating Motion in the Æther 
within its Senſorium, which Motion is 
propagated through the Nerves to all parts 
of the Body. This ſtrong Motion in the 
Membranes. of the Heart quicken its 


_ Contraction and Dilatation, and thereby 
quicken the Contraction and Dilatation of 


the Blood- veſſels and ſecerning Ducts, and 
of conſequence increaſe the Diſcharges of 
Perſpiration and Urine, and that more or 
leſs in proportion to the Strength and 
Continuance of the Paſſion, I had one 
Inſtance of this in November 1744, in 

which both Urine and Perſpiration were 
increaſed 
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increaſed confiderably by this Paſſion, in 
the Day and Night, from what they were 
the Day and Night before. Joy affects theſe 
Diſcharges in like manner as Anger. In 
the Paſſions of Fear and Sorrow, Perſpi- * 
ration and Urine are leſſened, by a Dimi- 
nution of the vibrating Motion of the 
Ether, occafioned by a Depreſſion of the 
Power of the Will and Activity of the 
Soul, under thoſe Paſſions, Hence Joy 
and Anger increaſe, and Fear and Sorrow 
leflen, Perſpiration and Urine, and the 
Weight of the Body. And other Paſ- 
fions, as they partake of theſe, will af- 
fect the Diſcharges and Weight of the 
Body in like manner, That the Soul has 
an entire Power over the vibrating Mo- 
tion of the Æther, may be gathered from f 
its moving the Limbs with various De- | 
grees of Velocity, and from its ſtopping 
and changing thoſe Motions at pleaſure ; 3 
and likewiſe from that infinite Variety of 1 
muſical Sounds cauſed by an infinite Va- 4 
riety of Vibrations in the Air and Ether, 
which can be produced by a fine Voice. 
Conſidering 
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Conſidering the great Power the Soul 
has over the Body in cauſing and regula- 
ting its Motions by the Æther, it may be 
proper to explain the great Law by which 
the Soul acts in this high Station. The 
Soul, by its ſenſitive and intelligent Na- 
ture, knows and feels the Wants and Diſ- 
orders of the Body by the Senſations of 
Uneaſineſs and Pain, and perceives the 
Removal of thoſe Wants and Diſorders 
by the Senſations of Eaſe and Pleaſure. 
Now ſince all Uneaſineſs may be reckon- 
ed Pain, and all Eaſe Pleaſure, Pain and 
Pleaſure are the two great Senſations of 
the Soul, which cauſe it to excite ſuch 
Motions in the Æther of the Nerves, and 
thereby ſuch Motions in the ſeveral parts 
of the Body, as are fit to remove Pain 
and give Pleaſure. Hunger and Thirſt 
are the painful Senſations whereby the 
Soul is put upon raiſing ſuch Motions in 
the Body as are neceſſary to procure Meat 


and Drink. And ſtretching the Stomach 


by too full a Meal creates a painful Senſa- 


tion, whereby the Soul is urged to raiſe 
ſuch 


79 


Of the Food and Diſcharges 


ſuch Motions in the Body as are neceſſary 
to free it from the Load; accordingly, if 
the Load ariſe from too much Drink, it 
often hurries it out of the Body in pale 
Urine, but if it ariſe from too much 
Meat, it commonly throws it off by Stool 
or Sweat, oftener by Stool in weak Bo- 
dies, and by Sweat in,ſtrong Bodies. 


O5 8. The Proportion of Perſpiration 
to Urine is increaſed by all thoſe Exer- 
ciſes which increaſe the Motion of the 
Blood, and warm the Skin; as is proved 
by Experiments in the Animal Oeconomy, 


p. 280. 


OBbſ. 9. In January and February of 
Table 2, the daily Diſcharge by Stool at 
a Medium, was greater than in any of 
the other Months; which was owing to a 
Diarrhea which began the goth of Ja- 
nuary, and continued four Days to the 
3d of February, During this Diſcharge, 
which at a Medium was above two 
Pounds a Day, Perſpiration and Urine 
were Fn leflened, and with reſpe& to 
their 
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their Quantities before this Diſcharge be- 
gan, the Decreaſe of Urine was above 
double that of Perſpiration. For before 
the D:arrhea began, the daily Quanti- 
ties of Perſpiration and Urine were 27 
and 3o, and for the four Days of the 
Diſcharge they were at a Medium 25 and 
24 nearly. The Decreaſe of Urine during 
the Diarrhea was 6 Ounces a Day, and 
the Decreaſe of Perſpiration 2; but & is 
to r as 162 to 60, that is as 2.7 to 1. 
The Matter of a D:arrhea is ſupply'd by 
Blood-veſſels, which are nearer to the 
Blood-veſſels of the Kidneys than they 
are to the Blood-veſlels of the Skin. On 
which account, when the Diſcharge by 
Stool is much increaſed by a Dzarrhea, 
both Perſpiration and Urine are leſſened, 
and Urine, from its being a nearer Diſ- 
charge as being ſupply'd by nearer Blood- 
veſſels, is leſſened more than Perſpiration. 
And when a Diarrbæa ſtops, Urine by 
the Stoppage of that Diſcharge is more 
increaſed than Perſpiration, All this ne- 
ceſſarily happens from the Nature and 
Laws of the Blood's Motion, The Truth 
| e of 
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of this appears, when a Diarrhea or Dy- 
ſentery is ſtopped by large Quantities of 
plain Water, Barley Water, Ptiſan, or 
Chicken Water, drank warm ; for as ſoon 
as the Pain abates, from the acrid Salts 
being diluted and carry'd off by Stool, the 
Water turns to the Kidneys and paſſes off 
quick by Urine like Spa-water, which 
ſoon puts a Stop to the Diſcharge by 
Stool. One thing I muſt obſerve con- 
cerning the Diſcharge by Stool, that fince 
I leflened my Drink, I have been much 
more coſtive than I was before, Coſtive- 
neſs generally attends dry Food in other 
Animals as well as Men. 


OB/. 10. During the Courſe of Expe- 
riments from which I formed Table 2, 
the Morning Weight of my Body was 
continually changing, either increaſing or 
decreaſing. Sometimes it increaſed or 
decreaſed for ſome Mornings together, 
but then the whole Increaſe or Diminu- 
tion never amounted to above 63 Ounces. 
In the beginning of February I gained 41 
Ounces in ſix Days, having loſt by a Di- 

arrbæa 
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arrbæa 63 Ounces in three Days before. 
Table 6 ſhews ſome of the moſt remark- 
able Changes of Weight, whether In- 
creaſe or Diminution, which happened to 
me that Year, together with the Months, 
Days, and Quantities of Food taken on 
thoſe Days, in which the Changes happen= 
ed, The Increaſe and Diminution of my 
Weight was commonly cauſed by an In- 
creaſe and Diminution of my Food; tho 
I have known my Weight increaſed by 
Fruit and Garden Stuff; when, the whole 
Quantity of what was taken, was leſs than 
my ordinary Quantity of Food; which 
was the Caſe on the 3oth of June. 


If the Increaſe of Weight in a ſmall 


Compaſs of Time, riſe to above a certain 
Quantity, it will be apt to cauſe Diſor- 
ders, I can bear an Increaſe of above a 
Pound and a half in one Day, and an In- 
creaſe of three or four Pounds in fix or 
ſeven Days, without being diſordered ; 
but am apt to think that I ſhould ſuffer 
from an Increaſe of five or fix Pounds in 
that Time, An Increaſe of Weight may 
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be carry'd off by leſſening the Food, or 
by increaſing the Diſcharges; and the 
Diſcharges may be increaſed either by 
Exerciſe, or by Evacuations procured by 


Art. By leſſening the daily Quantity of 


Ounces; by faſting a whole Day laſt 
Month, I loſt 48 Ounces, having gained 
27 the Day before; and by faſting a 
whole Day this Month I have loſt 42 
Ounces, having gained 7 Ounces the Day 
before. Lam not able to uſe much Ex- 
erciſe at preſent, but have ſhewn from 
Experiments in the Animal Oeconomy how 
much a'Body may loſe by Exerciſe. Mr. 
Rye, who was a ſtrong well-ſet corpulent 
Man of a ſanguin Complexion, by a briſk 
Walk for one Hour before Breakfaſt, 
threw off by inſenſible Perſpiration one 
Pound of increaſed Weight; and by a 
Walk of three Hours, he threw off two 
Pounds of increaſed Weight, I have loſt 
by a ſpontaneous Diarrhea two Pounds 


in twenty-four Hours; and Mr. Rye loſt 


twice, that Quantity in the ſame Time. 


A ſtrong purging Medicine may leſſen the 
Weight 


my Food to 23 Ounces, I have loſt 26, 


* * - n — 
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Weight of a grown Body about two or 
three Pounds, as I have ſhewn in the 
Animal Oeconomy. The beſt way to take 
off an Increaſe of Weight which threatens 
a Diſtemper, is either by Faſting or Exer- 
ciſe. But nothing, amidſt a Variety of 
diſturbing Cauſes, will be able ſo effectu- 
ally to preyent ſuch an Increaſe of Weight 
as ſhall cauſe a Diſtemper, as a very exact 
and regular Diet which can keep the 
Body of a right Weight, and prevent the 
Diſcharges from running into Irregulari- 
ties, and Diſproportions to one another, 


O5. 11. The ſpecifick Gravity of my 
Urine in Table 2, was greater in the 
Night than in the Day, when I was in 
Bed than when I was up. Hence we 
learn, that Urine draws aff more Con- 
tents from the Blood in Sleep than when 
Bodies are awake ; and conſequently, that 
natural Sleep is a very good Sign in Fevers, 
in which the Blood abounds more with 
Contents than it does in Health. 


Off. 
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OB/. 12. According to Dr. Lining, the 
fickly Months in Charles-town at South 
Carolina, are July, Auguſt, and September. 
The Heat of the Air in each of thoſe 
Months, is greater than its Heat in any 
other Month except June, as may be ſeen 
in Table 9; and the mean Heat in thoſe 
three Months, is greater than the Meri- 
dian Heat of the Air in England in the 
Month of Fuly, which by Newton's Scale 
is 6, in the proportion of 8.63 to 6, or 


863 to 600. And the mean Quantities 


of Rain, and Moiſture in the Air, are 
each of them greater in thoſe three 
Months than in the three preceding 
Months. Hence it ſeems very reaſonable 
to conclude, that the Sicklineſs at that 
Seaſon is cauſed by the Heat, and Moi- 
ſture of the Air; for Bodies are more diſ- 
poſed to Putrefaction in a hot and moiſt 
Air, than in a cold and dry Air. Perhaps 
it may be aſked, Since the Air in South 
Carolina is much hotter than it is in Eng- 
land and Ireland, and even in Taly, where 
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it is much hotter than in theſe Countries, 
why Lining's yearly Perſpiration fell ſhort 
of his yearly Urine, taking one Month of 
the whole Year with another, when in 
Sanctorius and Rye Perſpiration exceeded 
Urine at all Seaſons of the Year? To 
this may be anſwered, That though the 

Air is hotter in South Carolina than in the 

Countries I have mentioned, and on that 

account draws the Moiſture of the Body 

more to the Skin, and increaſes Perſpira- 

tion ; yet both the Quantity and diuretick 

Quality of the Drink are much greater in 

South Carolina than in the aforeſaid Coun- 

tries, which may make it to paſs off in a 

greater Quantity by Urine than by Perſpi- 

ration; for a large Quantity of Drink of 

a diuretick Nature commonly paſſes off 

very quick by Urine, The Drink com- 

monly uſed in Summer in Charles-town is 

a weak Punch thus made: Take of Wa- 

ter 2 Troy Pounds, of Sugar 1+ Ounce, 

of recent Lime-juice 2+ Ounces, of Rum 

32. M. That which is uſed in Autumn 

and Winter is richer, haying more Sugar 

and Rum, and leſs Acid, And if the 
Moiſture 
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Moiſture of the Air be greater there than 

in theſe Countries and in Taly, that may 

likewiſe contribute to leſſen Perſpiration 

. and promote Urine, by O0/ 4. Keill's 

14 Urine exceeded his Perſpiration in all 

Months of the Vear except Auguſt, in F 
which Month Perſpiration was nearly 
| equal to Urine, only a little larger, as ap- 
| pears from Table 7. He often drank 
1 Punch, and was much on Horſeback ; | 
'F both of which promote Urine much more N 
[ | than they do Perſpiration, as appears by 

| 

| 


common Experience. Whether any other 
Cauſe contributed to produce this Effect 
in Dr. Keill's Diſcharges I cannot tell, 
not having known him, and being wholly 
15 unacquainted with his Conſtitution. One 


— — - — 
W „„ 


q Thing indeed, beſides thoſe already men- 
14 tioned, I am ſatisfied, is much concerned 


14 in fixing the Proportion of Perſpiration to 

1 Urine, and that is, the Force of the 

11 Heart in Proportion to the attractive 

17 Power of the Kidneys. For a weaker 
q Heart, or Kidneys ſtronger either naturally 
| 


| or by Irritation, may leſſen the Proportion 
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of Perſpiration to Urine, and on the con- 
trary. | . 


Ob. 13. The Sum of Perſpiration and 
Urine drawn, off hourly from the Blood, 
is greater in the Day than in the Night, 
in the Time of being up than in the Time 
of being in Bed, as appears from Table 
3, and the Tables of Keill and Lining. 
Hence, when the Food is the ſame, as to 
Quantity, Quality, and the Proportion of 
the Meat to the Drink, and the Exerciſe 
likewiſe the ſame ; the Bodies will be 
apt to gain moſt in their Weights which 
get moſt Sleep; which agrees with Expe- 
rience. 'For much Sleep, much Food, and 
little Exerciſe, are the principal Things - 
which increaſe the Weight of the Body, 
and make Animals grow fat. Conſe- 
quently, if the Weight of the Body be 
too great for good and uninterrupted 
Health, it may be leſſened by leſſening 
the Sleep and Food, and by increaſing the 
Exerciſe. And if the Body, on account 
of Age or other Infirmities, cannot uſe 
any Exerciſe of Conſequence, and takes 
N much 
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much the ſame Quantity of Sleep, its 
Weight muſt be leſſened by leſſening its 
Food, which may be done by leſſening 
the Drink, without making any Change 
in the Meat ; as I have found by Expe- 
rience in myſelf, For my Exerciſe now 
© being very inconſiderable, and of little Con- 0 
ſequence with regard to the Change of 
my Weight, and the Quantity of ſound 
Sleep, being now ſix or ſeven Hours, which 
is much the ſame as formerly; the Dimi- 
nution of my Weight ought wholly to 
be attributed to the Diminution of my 
Food, which conſiſted chiefly in leſſening 
the Quantity of my Drink. I go to Bed 
FM early, and riſe early, and have done ſo 
the greateſt part of my Life. On the 
contrary, if the Weight of the Body be 
too little for good and uninterrupted 
Health, it may be increaſed by increaſing 
the Food and Sleep, and by leſſening the 
Exerciſe ; and the Food muſt be increaſed 
chiefly by increaſing the Drink and liquid 
Nouriſhment, For the Diſcharges are or- 


dinarily leſs from Drink and a liquid Nou- 
riſhment, 
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riſhment, than from dry and ſolid Food; 
as I have ſhewn above. 


Ob/. 14. By Table 9, Dr. Lining's 
Weight was conſiderably leſs in hot Wea- 
ther than in cold. He fell away in April, 
May, June, Fuly, Auguſt and September, 
and loſt in thoſe fix Months above fif- 
teen Averdupois Pounds, which he gained 
again and near a Pound and a half more, 
in October, November, December, and Ja- 
nuary. It is to be obſerved that the ſickly 
Months in that hot Climate, were ſome 
of thoſe in which he fell away. See San. 


Abb. 54, 55, 56. Sect. 2. 


Ob.. 15. There is but one Weight un- 
der which a grown Body can enjoy the 
beſt and moſt uninterrupted Health ; and 
that Weight muſt be ſuch, that Perſpira- 
tion and Urine may be nearly equal at all 
Seaſons of the Year; for by this Means 
the Body will be uniformly drain'd of its 
Moiſture, the inward Parts'by Urine, and 
the more ſuperficial Parts by Perſpiration, 


without any irregular and unnatural Dif- 
N 2 charges, - 
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Pounds, the Urine two Pounds and 
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charges, and its Morning Weight will 
continue nearly the ſame at all Seaſons of 
the Year. This Weight may be ſettled 
by the preceding Obſervations: 


0% 15. © In the Winter, when the 
te Perſpiration of an unexerciſed Perſon is 
* only equal to the Urine, the Diet for 
** twenty-four Hours ought not to exceed 
*« four Pounds or four Pounds and a half. 
% In Summer the Diet may be ſix Pounds 
* and a half, which may be carry'd off 
* without the Help of Exerciſe when 
de the Air is hot and dry. Rye Apb. 25, 
* 26. If the Meat and Drink of one 
Day be four Pounds and a half, the 
< Perſpiration of that Day will be two 


** five Qunces, and the Stool three Ounces. 
* From about four Pounds of Food the 
** Body daily returns to the ſame Weight; 
** but from a leſſer Quantity of Food the 
* Weight of the Body leſſens, and from 
a greater Quantity it increaſes.” Keillei 
Obſ. unius anni, p. 17. By comparing 
theſe — and Obſervations with 

L what 
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what I ſaid above concerning my own 
Food, we may allow the Quantity of 
Food that is neceſſary to preſerve a grown 
Perſon, who uſes but little Exerciſe, con- 
ſtantly in good Health, to be pretty right- 
ly determined in the Column F of Table 
I. p. 10. For that Quantity of good 
Food will keep the Diſcharges of Perſpi- 
ration and Urine equal, and the Morning 
Weight of the Body the ſame at all Sea- 
ſons of the Year. Hence we may judge 
of the healthful Quantity of Food; for if 
the Quantity of Food be ſuch as to make 
the Perſpiration and Urine of a natural 
Day always nearly equal, and the Morn- 
ing Weight of the Body always nearly 
the ſame, that Quantity is the truly health- 
ful Quantity of Food for grown Bodies, 
who uſe but little Exerciſe, 


OB. 16. The Quantity of Food neceſ- 
ſary to keep a grown Body in Health, will 
be better and more eaſily digeſted when it 
is ſo divided as to make the Meals equal, 
than when it is ſo divided as to make 
them very unequal, For inſtance; if 
three 
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three Pounds of Food is to be taken in 
a Day at three Meals, it will be better to 
take a Pound at each Meal, than to take 
two Pounds at one Meal, and half a 


the fame Quantity of Food is to be taken 
at two Meals, it will be better to take a 
Pound and a half at each Meal, than to 
take two Pounds at one Meal, and one 
Pound at the other, And as to the Di- 
ſtance between one Meal and another, it 
ought ever to bear ſome Proportion to the 
Largeneſs of the preceding Meal; for in- 
ſtance, if three Meals be taken in a Day, 
they may be taken at the Diſtance of eight 
Hours from each other, and at the di- 
ſtance of twelve Hours if only two Meals 
be taken in a Day. But though the Food 
be equally divided between the Meals, yet 
there ought to be ſome Difference in the 
Diſtances between them ; for Perſpiration 


and Urine being drawn off from the Blood* 


more ſlowly in the Night than in the Day, 
the Diſtance between Supper and Break- 
faſt next Morning, ought to be greater 


than the Diſtance between Breakfaſt and 
Dinner, 


Pound at each of the other two; and if 
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Dinner, or between Dinner and Supper. 
N. B. Perſons. who are ſubject to Diſor- 


ders of the Head, ought not to take any 
Food at Night. | 


If the Quantity of Food be piven, its 
Quality will cauſe a Difference in the 
Time of digeſting; for inſtance, ſlimy 
and viſcid Meats are longer in digeſting in 
the Stomach than Meats of a contrary 
Nature; the Fleſh of ſome young Ani- 
mals is not ſo ſoon digeſted as the Fleſh 
of the ſame Animals arrived at their full 
Growth; thus Veal and Lamb are not fo 
ſoon digeſted as Beef and Mutton, A 
Man who took a Vomit every ſecond 
Night for ſome Months, obſerved, that 
when he had taken Chicken for Dinner, 
he always threw it up undigeſted, but ne- 
ver threw up any of his Food undigeſted 
when he had made his Dinner on Beef or 
Mutton, 


I now proceed to illuſtrate what has 
been ſaid, by Obſervations drawn from 
Experiments made on other Animals. 

OBSER= 


. A 
. 
4 : Mt” * 8 
ans | 


= 4 5 
OnstrvartionNs drawn from Expe- 
riments made on other Animals. 


E I HE following Tables exhibit the 
mean Weights of the Bodies, Hearts 
and Livers, of ſeveral Species of Birds 
and Fiſhes whoſe Names are ſet down in. 
the firſt Column, The mean Weights of 
the Bodies, Hearts and Livers, in Grains, 
are ſet down in the Columns W, H and 
L; and the Proportion of the Heart and 
Liver to the Weight of the Body, and of 


the Liver to the Weight of the Heart, 


are ſet down in the Columns . 55 and 


1. Many of the Numbers are Means 


taken from ten Experiments, as were moſt 
of the Numbers of the Fiſhes; but ſome 
of the Numbers of the Birds were Means 
taken from a leſſer Number of Experi- 
ments. The Heart was cleared from all 
Appendages of Fat and large Veſſels, and 
was only the bare Muſcle of the Heart; 
the Liver was without the Gall-Bladder; 
and in Birds the Weight of the Body was 
its Weight without Feathers, 


a - 
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OBsERVATIONS on the Tables [4 


Animals, 


05. 1. HE Weight of the Heart in 


proportion to the Weight of 


the Body, is greater in wild Birds than in 
tame Birds, The former uſe more Ex- 
erciſe, or move their Muſcles more, than 
the latter ; and from the different Quanti- 
ties of Motion in the Muſcles of wild 
Birds and tame, we may ſee the Reaſon 
why the Weight of the Heart in propor- 
tion to the Weight of the Body, is greater 
in the former than in the .latter, When 
a Muſcle moves, it contracts and dilates 
alternately, in like manner as the Heart. 
In its Contraction it empties itſelf, as the 
Heart does -in its Syſtole, preſſing the 
Blood forward towards the Heart with 
greater or leſſer Force, in proportion to 
the Strength of the Contraction. And in 
its Dilatation the Muſcle fills again, as the 
Heart does in its Diaſtole, with Blood 
ſent into it by the Force of the Heart. 

8 Now 
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Now if many and large Muſcles be 
moved, it is evident that much more 
Blood will flow to the Heart during the 
Time of their Motion, than did before in 
an equal Time when the Muſcles were at 
Reſt. And the Heart, to prevent an Op- 
preſſion from an Overload of Blood, is 
made to quicken its Motion in order to 
ſend back the Blood as faſt as it is thrown 
upon it by the Motion of the Muſcles. 
Hence the Motions of the Heart and 
Blood are much increaſed by much Mo- 
tion of the Muſcles. On the contrary, 
when the Quantity of Motion in the muſ- 
cular Syſtem is greatly diminiſhed by the 
Inactivity of Bodies, the Force of the 
Heart and Motion of the Blood will like- 
wiſe be diminiſhed in the ſame Proportion. 
But Muſcles which are much moved al- 
ways increaſe in Magnitude, Weight and 
Strength; and yct Bodies which uſe much 
muſcular Motion, are ſeldom obſerved to 
grow fat or increaſe in Weight. And 
therefore the Weight of the Heart in pro- 
portion to the Weight of the Body will be 
greater in wild Animals than in tame, in 

Bodies 
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Bodies which uſe much Exerciſe than in 


Bodies which are inactive. 


Hence Animals which uſe much Exer- 
ciſe have a greater Appetite and require 
more Food than Animals which are inac- 
tive, For the Appetite is proportional to 
the Sum of the Diſcharges, and the Sum 
of the Diſcharges is proportional to the 
Motion of the Blood, by Prop. 2. Which 
Motion being greater in Animals which 
uſe much Exerciſe than in Animals which 
are inactive, the Appetite to Food will of 
Conſequence be ſo too. 


O3/. 2. The Weight of the Heart in 
proportion to the Weight of the Body, is 
greater in ſmall Birds than in large ones, 
it is greater in a Sparrow than in a Gooſe, 
It is likewiſe greater in a Mouſe than in 
an Ox, in a Child than in a Man, and 
probably greater in little Men than in 
large Men. This Proportion expreſſed by 


5 in a ſtrong healthful Man, in a ſtrong 


Child newly born, in an Ox, in a Hare, 
and 
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and in a Mouſe, has been found by Ex- 
pen to be equal to e, r55, , 
TA, and +57, Now ſince ſmall Animals 
are generally more ſprightly and active 
than great Animals, we may allow the 
Sprightlineſs and AQtivity of a Body to 
depend much upon the Proportion of the 
Weight of the Heart to the Weight of 
the Body. ; 


: Ob. 3. The Proportion of the Weight 
of the Heart to the Weight of the Body 
is leſs in fat Bodies than in lean? It is leſs 
in tame Birds than in wild Birds, and in 
cram'd Fowl than in Barn-door Fowl ; 
and tame Birds are commonly fatter than 
wild Birds, and cram'd Fowl fatter than 
Barn-door Fowl. Butchers obſerve the 
fame of Beaſts, that the fatter a Beaſt is, 
the leſs is its Heart. Now as Animals 
grow fat, the Weights of their Bodies in- 
creaſe, and their Quantities of Blood and 
Weights of their Hearts leſſen; for the 


Fat in the Membranes compreſſes the 
Blood-veſſels and leſſens the Quantity of 
Blood; and as that leſſens, the Weight of 

the 
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the Heart lefſens, the Weight of the 
Heart and Quantity of Blood always de- 
creaſing and increafing together, And 
therefore, the Weight of the Heart in 
proportion to the Weight of the Body is 
leſs in fat Bodies than in lean Bodies. 
The Motion of the Blood, as well as its 
Quantity, is leſs in fat Bodies than in lean, 
by Cor. 3. Prop. 12. Anim, Oecon, And 
hence we may account for fat Bodies ha- 
ving a leſſer Appetite than Bodies which 
are lean; for the Appetite is regulated by 
the Sum of the Diſcharges, and the Sum 
of the Diſcharges is regulated by the Mo- 
tion of the Blood, which Motion being 
leſs in fat Bodies than 3 in lean, the Appe- 
tite will of conſequence be ſo too, 


OH/. 4. The Weight of the Heart in 
proportion to the Weight of the Body, is 
greater in the Males than in the Females 
of Birds both wild and tame; and the Dif- 
ference of this Proportion in the Males 
and Females of wild Birds, is leſs than its 
Difference in the Males and Females of 
tame Birds, This Propartion in the Males 

P and 
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and Females of wild Birds, is -5+ and +57 
in Table 1; and in the Males and Females 
of tame Birds, it is Ar and r in Table 
2, But +55 is greater than +47, and rr 
is greater than ; and the Difference 
between +3 and ve is conſiderably leſs 
than the Difference between ++ and = · 
Now by O8/. 1, the Weight of the Heart 
in proportion to the Weight of the Body 
is increaſed by Exerciſe, But the Males 
of Birds, from their greater Activity and 
Strength, uſe more Exerciſe than the Fe- 
males, And therefore the Weight of the 
Heart in proportion to the Weight of the 
Body, is univerſally greater in male Birds 
than in Female Birds, both wild and 
tame. This Proportion differs leſs in the 
Males and Females of wild Birds, than it 
does in the Males and Females of tame 
Birds : For the Males and Females of wild 
Birds probably exerciſe much alike, and 
are nearly equal in Fatneſs; but the 
Males and Females* of tame Birds differ 
more both in their Exerciſe and Fatneſs; 
for the Males exerciſe more, and are 


markably leſs fat than the Females, as 
appears 
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appears from Obſervation. And therefore 
the Difference of this Proportion is leſs in 
the Males and Females of wild Birds, than 


in the Males and Females of Birds which 
are tame. 


What has been faid concerning this 
Proportion in the Males and Females of 
wild and tame Birds, holds equally true 
in the Males and Females of wild and 
tame Beaſts. 


OBſ. 5. The Weight of the Heart in 
proportion to the Weight of the Body is 
much greater in Birds than in Fiſh. This 
Proportion at a Medium in the whole of 
wild and tame Birds, is 55x by Tables 
1, 2; and in the whole of round and flat 
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Fiſh, it is e nearly, by Tables 3, 4. 


Conſequently, this Proportion is greater 
in the whole of the Birds, than in the 
whole of the Fiſh, in the Proportion of 
above 8 to 1. This great Difference in 
the Proportion of the Weight of the 
Heart to the Weight of the Body in Birds 
and Fiſh, is owing to the great Difference 

P 2 1 
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of the Heat of the Blood in theſe two. 
kinds of Animals, the Heat of the Blood 
being much greater in the former than in 
the latter. For a greater Degree of Heat 
in the Blood, will ſwell and enlarge the 
Capacity of the Syſtem of Blood-veſlels, 
and make it bear a greater Proportion to 
the Weight of the Body than a lefler De- 
gree of Heat, But the Force of the 
Heart in Animals is ever proportional to 
the Capacity of the Syſtem of Blood- 
veſſels. And therefore the Force of the 
Heart with reſpect to the Weight of the 
Body will be greater in Birds than in Fiſh ; 
that is, putting for the Strength of the 


vibrating Motion of the Æther in the 


Heart, A will be greater in Birds than 


.in Fiſh; * Cor. 5. Prop. 8. Anim. Oecon. 


The Heat of the Blood of Animals, is 
cauſed by the volatile Acid of the Air 
mixing with it in the Lungs by means of 
Reſpiration; and is greater or leſfer in 
proportion to the Quantity of this enliven- 
ing Spirit received into the Blood in a 


given 
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given. Time. And therefore, the Heat 
of the Blood is much greater in Birds 
than in Fiſh, as the former in a given 
Time receive much more of this enliven- 
ing Spirit into their Blood by Reſpiration 
than the latter. 

O8/. 6. The Proportion of the Weight 
of the Heart to the Weight of the Body, 
is greater in round Fiſh than in flat Fiſh. 
The mean of this Proportion in round 
Fiſh and flat Fiſh was ren and ver in 
Tables 3, 4. This Difference in the Pro- 
portion of the Weight of the Heart to 
the Weight of the Body in round Fiſh 
and flat Fiſh, may be owing to a Diffe- 
rence in their Reſpiration and Exerciſe. 
For round Fiſh often riſe to the Surface 
of the Water to take in Air, a Thing 
rarely obſerved of flat Fiſh, which ſtay 
for the moſt part at the bottom of the 
Water. 

O,. 7. The Proportion of the Weight 
of the Liver to the Weight of the Heart 
is leſs at a Medium in wild Birds than in 
tame Birds, and in round Fiſh than in flat 
Fiſh. It is 2.32 and 5.96 in wild and 
? tame 
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tame Birds; and 24.3 and 29. 1, in round 
and flat Fiſh, Hence we learn, that thoſe 
Things which increaſe or lefſen the Pro- 
portion of the Weight of the Heart to 
the Weight of the Body, do at the fame 
time leſſen or increaſe the Proportion of 
the Weight of the Liver to the Weight 
of the Heart. And conſequently, when 
an Animal grows fat from much Food, 
much Sleep, and little Exerciſe, its Heart 
leſſens and its Liver increaſes; and on the 


contrary, when an Animal grows lean 


from little Food, little Sleep, and much 
Exerciſe, its Heart increaſes and its Liver 


leflens. There is but one Weight of the 
Heart of a grown Body, under which 
Weight the Body enjoys the beſt and moſt 
uninterrupted Health, and that Weight is 
ſuch as enables the Heart to ſupply the 
ſeveral Parts of the Body with juſt Quan- 
tities of Blood, ſuch as can preſerve the 
due Magnitudes of the Parts, and there- 
by hinder them from diſturbing the Offices 
of-one another. When the Weight of the 
Heart is too little for the Weight of the 
Body, the Liver enlarges beyond its juſt 
Magnitude; 
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Magnitude, and preſſes too much on the 
contiguous Parts, particularly on the Sto- 
mach, Inteſtines and Diaphragm, and by 
that Preſſure leſſens the Capacities of the 
Stomach, Inteſtines and Thorax, whence 
the Appetite grows leſs, the periſtaltick 
Motion leſs, and Reſpiration more diffi- 
cult and uneaſy. 

Obſ. 8. The Weight of the Liver in 
proportion to the Quantity of Blood, is leſs 
at a Medium in wild Birds than in tame, 
and in round Fiſh than in flat Fiſh. For 
the Weight of the Heart and Quantity of 
Blood in all Animals are proportional to 
each other; and therefore, ſince by OS/. 
7. the Weight of the Liver in proportion 
to the Weight of the Heart is leſs in wild 
Birds than in tame Birds, and in round 


Fiſh than in flat Fiſh ; the Weight of the 


Liver in proportion to the Quantity of 


Blood, will be leſs in wild Birds and round 
Fiſh, than in tame Birds and flat Fiſh. 
Rickety Children have larger Livers, and 
leſs Hearts and leſs Blood, than Children 
in Health. They have leſs Hearts and leſs 
Blood than Children in Health, from too 
full 


* = 
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full and too groſs a Diet, and too little Er. 5 
erciſe; and they have larger Livers than 
Children in Health, from the Liver's al- 
ways increaſing in Weight, when the Weight 
of the Heart and Quantity of Blood leſſen. 
In moſt chronical Diſeaſes, the Liver is 
larger than in Health, as has been found 
by diſſecting Bodies dying of thoſe Diſtem- 
pers; and it s tnore than probable, that 
the Weight of the Heart and Quantity of 
Blood in thoſe Diſtempers, are both leſs 
than in Health; for moſt chronical Diſ- 
eaſes ariſe from too much Food and too 
little Exerciſe, both of which leſſen the 
Weight of the Heart and Quantity of 
Blood, the firſt by cauſing Fatneſs, and 
the ſecond by occaſioning a Diminution of 
the Blood's Motion. 

Hence when the Liver is grown too 
large by Intemperance and InaQtivity, it 
may be leſſened and brought to a health» 
ful Magnitude by Temperance and Exer- 
ciſe. It may be emptied other ways by Art, 
but nothing can prevent its filling again, 
and conſequently ſecure good and conſtant 
Health, but an exact Diet and Exerciſe, 


Obſervations on other Animals, 113 


Purging and Vomiting may leſſen the 
Liver, and reduce it to its juſt Magnitude ; 


but theſe Evacuations cannot prevent its 


increaſing again, ſo long as Perſons live too 
fully and uſe too little Exerciſe. This can 
only be done by leſſening the Food and 
increaſing the Exerciſe. And if ſufficient 
| Exerciſe cannot be uſed on account of 
Weakneſs or ſome other Cauſe, frequent 
Vomits may be ſubſtituted in its ſtead ; for 
frequent Vomits as well as conſtant Exer- 
ciſe increaſe the Motion of the Blood. The 
Effects of Vomits on the Motion of the 
Blood, appear by the following Experi- 
ments. By obſerving the Pulſe of ſeveral 
Men after taking a Vomit, it has been 
found, that ſo ſoon as a Man begins to grow 
ict, his Pulſe becomes low, quick and ir- 
regular, and in the Aion of Vomiting is 
often ſo low as not to be felt ; that in the 
Intervals between the Vomits, the Pulſe is 
till low and quick, but not near ſo low and 
quick as in the Action of Vomiting ; and 
that after the Operation is over, the Pulſe 
riſes gradually, and in the Space of half an 
Hour or an Hour, becomes fuller than it 
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was before the Vomit was taken, Hence 
we ſee the Effects of Vomits on the Mo- 
tion of the Blood, they leſſen that Mo- 
tion during the whole Time of their Ope- 
ration, and almoſt quite ſtop it in the 
very Action of Vomiting; and after the 
whole Operation is over, they increaſe the 
Motion of the Blood, fo as to make it 
greater than it was before. And from 
theſe Effects of Vomits on the Motion of 
the Blood, we diſcover their great Uſeful- 
neſs in the Cure of many Diſeaſes. 

For Inſtance, Vomits ſtop Hæmorrhages 
from ſmall Veſſels. For when a Blood- 
veſſel is opened, the Blood flows faſter 
through that Veſſel, and flower through all 
the reſt of the Veſſels, than it did before, by 
Prop. 19 and 45 Anim. Oecon. And there- 
fore, all that is neceſſary to ſtop a Hæmor- 
rhage from a ſmall veſſel, is to ſtop the 
Motion of the Blood in that Veſſel, and 
increaſe its Motion in all the other Veſſels; 
and both theſe are done by Vomits, as 
appears by the foregoing Experiments. 

The increaſing the Motion of the Blood 
In all the other Veſſels, will leſſen the Mo- 


tion 
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tion in the Veſſel ſupplying the Hzmor- , 


- rhage, and thereby effectually prevent a 
Return of the Diſcharge. For the ſame 
Reaſon, Vomits leflen immoderate Diſ- 
charges of the Glands, and Ulcers; for 
they leſſen the Motion of the Blood and 
Humours in the Parts affected, by increa- 
ſing their Motion in all the other Parts. 
By increaſing the Blood's Motion, repeat- 
ed Vomits with a proper Diet I have 
found to be of great Service in diſperſing 
ſcrophulous Tumours ; which may be al- 
lowed, when it is conſidered that theſe 
Tumours are moſt incident to Children 
and young Bodies, the Motion of whoſe 
Blood is flow ; and. that they often diſap- 
pear of themſelves when Bodies are grown 
up, and their Blood has acquired a ſtronger 
Motion. When Obſtructions ariſe from 
too languid a Motion of the Blood, Vo- 
mits are generally of uſe in removing 
them. And when the Motion of the 
Blood is too great, and Obſtructions are 
formed by Cold, in the manner explained 
in p. 67. Vomits after large Bleeding will 
be of great Service in removing them. In 
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„ ſhort Vomits, repeated according to the 


Nature and Obſtinacy of the Diſorder, are 
generally of Service in all Irregularities 
and Diſproportions of the Motions of the 
Blood and other Fluids in different Parts 
of the Body. The Safety as well as Uſe- 
fulneſs of frequently repeated Vomits, is 
evidently ſeen in Perſons at Sea, and in 
Women with Child, Perſons at Sea who 
are ſick, and vomit much, are commonly 
the better for it ; And frequent Vomiting 
in Women with Child, is of Service as it 
prevents Abortion. As all Muſcles grow 
ſtronger by Exerciſe, ſo the muſcular Coat 
of the Stomach grows ſtronger by Vomit- 


Ing. . 


OB/. g. Since fat Animals have larger 
Livers, and leſs Hearts and leſs Blood, than 
lean Animals; it is evident, that when a 
fat Animal grows lean, its Fat and Liver 
lefſen, and its Heart and Blood increaſe; 
and on the contrary, that when a lean 
Animal grows fat, its Fat and Liver in- 
creaſe, and its Heart and Blood leſſen. 
Hence, when a fat Animal grows lean, it 
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firſt loſes its Fat, and afterwards, when its 
Fat is waſted, if it ſtill goes on to loſe in 
Weight, the Loſs then falls on the Heart 
and Blood ; and when a lean Animal grows 
fat, it firſt gains Fleſh and Blood, and af- 
terwards, when the Fleſh and Blood are 
increaſed to certain Magnitudes, it then 
begins to get Fat. So that Animals on 
the Waſte, firſt loſe their Fat, and after- 
wards their Fleſh and Blood ; and Animals 
on the Gain, firſt get Fleſh and Blood, and 
then Fat. Farther, Animals on the Waſte, 


* firſt fall away in their Limbs, and after- 


wards in their inward Parts; and Animals 
on the Gain, firſt gain in their inward Parts, 
and then in their Limbs. 


O. ro. The Weight of the Body un- 
der which an Animal has the greateſt 
Strength and Activity, which I ſhall call 
its athletick Weight, is that Weight under 
which, the Weight of the Heart, and the 
Proportion of the Weight of the Heart to 
the Weight of the Body, are greateſt. The 


Strength of an Animal is meaſured by the 
Strength of its Muſcles, and the Strength 
1 of 


5 © 


117 


——— 


. 
% 
4 
| 
z 
\ 
: 
f 


118 Obſervations on other Animals. 


of its Muſcles is meaſured by the Strength 

of its Heart; and the Activity of an Ani- 
mal is meaſured by the Weight of the 
Heart in proportion to the Weight of the 
Body; that is, the Strength and Activi- 
ty of an Animal are meaſured by H and 


W. And therefore, the Strength and Acti- 
4 of 1 Animal will be greateſt, when 


H and 5; W are greateſt, 


If the Weight of the Body of an Ani- 
mal be greater than its athleticł Weight, 
it may be reduced to that Weight, by Eva- 
cuations, dry Food and Exerciſe. Theſe 
leſſen the Weight of the Body by waſting 
its Fat, and leſſening its Liver; and they 
increaſe the Weight of the Heart by in- 
creaſing the Quantity and Motion of the 
Blood. And by leſſening W and increa- 
fing H, they will ſoon reduce the Animal 
to its athletick Weight. Thus a Game 
Cock in ten Days is reduced to his athle- 
tick Weight, and prepared for Fighting. 
If the Food, which with Evacuations and 
Exerciſe, reduced the Cock to his athletick 

Weight 
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Weight in ten Days, be continued any 
longer, the Cock will not have that Strength 
and Activity which he had before under 
his athletick Weight ; which may be owing 
to the Loſs of Weight going on after he ar- 
rives at his athletick Weight, and then fall- 
ing on the Heart, Blood and Muſcles, which 
muſt neceſſarily occaſion a Loſs of Activi- 
ty and Strength. It is known by Expe- 
rience, that a Cock cannot ſtand above 24. 
Hours at his athletick Weight, and that a 


Cock has changed very much for the worſe 


in 12 Hours. When a Cock is at the Top 
of his Condition, that is, when he is at his 


athletick Weight, his Head is of a glow- 
ing red Colour, his Neck thick, and his 
Thigh thick and firm ; the Day after, his 
Complexion is leſs glowing, his Neck 
thinner, and his Thigh ſofter ; and the 
third Day his Thigh will be very ſoft and 
flaccid, Four Game Cocks reduced to their 
athletick Weights were killed, and found 
to be very full of Blood, with large Hearts, 
large Muſcles, and no Fat. The athletick 
Weight of an Animal is a very dangerous 
Weight; by p. 67, and Hipp. Apb. 3. 
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Selk. 1. Fevers and Apbpltties's are ihe 


Diſorders, which commonly happen to 
Animals under or near their athletick 
Weights. Horſes fed upon dry Food are 
much more ſubje& to Fevers and Apo- 
plexies than Horſes fed upon Graſs; and. 
the former are much nearer their athle- 
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INCE finiſhing the Wen the gel- 

lowing curious and uſeful Experi- 
ment, made on a Cow within eight or ten. 
Days of dropping her Calf, was commu- 
nicated by a Friend, | 


e | 
Cor ae e ; 
Lungs ———= 44 | 
Bre: —— 77964 
Heart - ——— =o 745 


Dunes of the Aorta = = = 1.9 Inch. +: 


Bag with Calf and 1 5840 


Calf - — — 427488 
Lungs — — — 10950 
Liver äö⁊ . ĩ —— og; : 
Heart * 26 ks 


Diameter of the A = 8 11 
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